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The Beechcraft Bonanza—Built for Business 


« Four comfortable seats 

+ Sound-proofed heated cabin; muffled engine 
+ 172 mph cruising speed; 750 mile range 

+ Fully equipped; nothing else to buy 

+ Operating cost as low as le per passenger mile 


Deech Aircrafi 


WICHITA, KANSAS, U.S.A. 
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World's Newest Approved Airliner 


MARTIN 2-0-2 


Now in Airline Service ! 





















MARTIN 2-0-2 is the first ¢ ‘tely new post- 
M AR IN is the first completely n w | t Important New Features 
war airliner to receive approval of United States 2 
Government (Civil Aeronautics Administration). of the MARTIN 2-0- 
This modern airliner is months ahead of its 
nearest competitors in approval and delivery... i 

' ' -1, 280 m. p. h. cruising speed. 
years ahead of the planes it replaces in design, 
construction, proved performance and economy 2. Unrestricted loading... superior C. G, 
of operation, range. 

3. Shorter runway requirements. 

The new Martin 2-0-2 carries 36 to 40 passengers In 
luxurious comfort... cruises at 280 m, p. h. ... has 
low landing and take-off speed. The Martin 
wing’s high coefficient of lift allows higher payload 


4. Aerodynamically superior wing, flaps and 
aileron. 


5. Heat anti-icing. 


per square foot... increased flap span enables 6. Automatic propeller-feathering. 
» » - . ¢ aartea " arnn mtr ¢ » . . . 
2-0-2 to use small airfields. Large payloads, 7. Built-in loading ramps. 
low operating and maintenance costs mean ; ‘ Yor 
ite a 8. Underwing fueling. 
economy of operation, increased profits for airline bie ; ma 
operators everywhere. g. Easily accessible servicing hatches. 
Many new exclusive features plus high flight per- GLENN L. 


formance characteristics make the Martin 2-0-2 
the world’s leading twin-engine airliner. Most € 
important is the fact that the Martin 2-0-2 is 


no plane of the future... this completely new 





postwar airliner is being delivered to leading 
airlines now. Write, cable or telephone for 





AIRCRAFT 


Builders of Dependable 


latest specifications, operating reports and engi- 
neering data. The Glenn L. Martin Company, 


Baltimore 3, Maryland. Aircraft Since 1g09 
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UNEXCELLED EQUIPMENT, manned by effi- 
cient, experienced crewmen, making TWA flying 
unbeatable for speed, comfort and dependability. 


YOUR TRAVEL AGENT REPRESENTS 





TRANS WoRLD AIRLINE 


Flying is the way to travel 
and TWA the way to fly! 


All TWA passenger flights also carry mail and cargo 


Youre at Home in 
the Air - with us! 


Some of the world’s most experienced travelers 
never knew what it was like - to feel at home in 
the air - till they traveled TWA and found... 





THE FINEST FOOD ever served in the skies, 
prepared in a shining galley, and presented with 
the compliments of ‘TWA. 





SERVICE that is characterized by the friendly 
courtesy for which all TWA personnel are so 
well liked, the world over. 


All these countries are only hours away from the 
vast markets and resources of the United Stat-s: 


Algeria 











Burma 
Ceylon 
China 
Egypt 
France 
Greece 
India 
Indo-China 
Iraq 
Ireland 
Italy 
Libya 
Newfoundland 
Oman 
Palestine 
Portugal 
Saudi Arabia 
Spain 
Switzerland 
Trans-Jordan 
Tunisia 
United States 


aes TWA—Trans World Airline 
===eee Around the World Connections 
seeesss TWA—Route applied for 

















L000 )PUSSCHOD tiles 


—SO WHAT? 


THE LocKHEED ConsTELLATION was first placed in commer- 
cial service February 15, 1946. 

Last month, Consiellations had operated a total of one 
thousand million passenger-miles. ‘Today they are well on 
their way to a second thousand million. 

To state that the figure exceeds that of all U.S. domestic 
transport operations in 1940 or that the actual plane-miles 
involved total a large number of round trips to the moon 

these make the figures slightly easier to grasp, but they 
make no clearer their elusive significance. 

“So what ?” 


What is the true meaning of these many miles of 


scheduled flight ? 
An airline operator is inclined, and rightly, to translate 
them into proof of performance. From data now available 


he places emphasis on the economic aspect : the percentage of 


schedules completed, the average load factors, utilization, 





maintenance and other known operational facts. 

And these are, in the main, quite impressive. Sufficiently 
so to have influenced several airlines * to purchase additional 
Constellations. 

But we of Lockheed believe that the true import lies deeper 
and is better expressed in terms of the chief beneficiary 

the airline passenger himself. To him, the figures do 
indeed document past performance, but more important, 
they imply future performance—another thousand million 
passenger-miles and another and another—successive, depen- 
dable flights over the highroad of the world. 

Yes, the significance is basically one of promise—to a 
Constellation passenger who will fly tomorrow or next week 
or next year. His trip, these figures say, will be a dependable 
trip, a swift trip and one on which consideration for the 
comfort of the passengers becomes an integral part of this 


business of getting places in a hurry. 











* Airlines that have repeated orders for the Constellation are : Aer 
Lingus and Aerlinte Eireann (Irish Air Lines), KLM Royal Dutch Airlines, 
Pan American World Airways, Panair do Brasil, Trans World Airline. Also operating 
or soon to operate — Constellations are : Air France, American Overseas Airlines, British 
Overseas Airways Corporation, Eastern Air Lines, KNILM Royal Netherlands Indies 
Airways. LAV Lines Airopostal Venezolana, Qantas Empire Airways Ltd. 
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—— —EE 
Ps RE a tena, Toes 
ia 
| 
! 
} 
ee 
a: 


-PARTOUT-“EA™ PRESENCE” FRANGAISE MANIFESTE D'UNE _ FACON | 
_»PERMANENTE, GRACE “A A Pou DESSERT, 120. CENTRES REPARTIS® > 
” DANS “35 PAYS _ETRANGERS ET 20 TERRITOIRES DE L’'UNION FRANCAISE 


dete 










































Safety 


Moderate wing loading, unsurpassed stability and man- 


cevrability at low speeds, a good rate ofclimb and admirable 


flying qualities even on one engine, are the criteria of 


Saab Scandia’s safety in take-off, flight and landing. 
Fullest precautions have been taken to eliminate every 
risk of fire and to extinguish rapidly any blaze that 
might occur despite such precautions; the never-failing 
These 
and hundreds of other safety devices make the aircraft 
— in fact, the Scandia 


efficiency of the de-icing system is unexcelled. 


one of the world’s safest air liners 


is Safety Itself! 


SVENSKA AEROPLAN AKTIEBOLAGET 
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“ That runway looks slippery.” 


“ Yes, ’m glad we have reversible propellers.” 


Hamilton Standard reversible Hydromatic propellers bring 
new security to pilots and passengers in airplane landings. 
Their braking effect reduces the landing run as much as 
forty per cent. This can be a vital safety factor especially 


on wet or icy runways. 


Most of the great new airplanes now going into airline service 
are equipped with Hamilton Standard reversible Hydromatic 


propellers. 


UNITED AIRCRAFT 


EAST HARTFORD, CONNECTICUT, U. S. A. 


PRATT & WHITNEY ENGINES - HAMILTON STANDARD PROPELLERS - CHANCE VOUGHT AIRPLANES - SIKORSKY HELICOPTERS 
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A Crisis Averted ? 


There is no need to make things out to be blacker than they really 
are, and, in any case, people do not exactly find a plethora of encou- 
ragement in the newspapers. Indeed, they find little else to read of 
beside difficulties in international dealings, starving and rioting peoples, 
draconian economic measures in all fields ; in short, altogether gloomy 
proceedings in the domestic and foreign politics of nearly every 
nation. 

The more cheerful aspects are apt to be smothered beneath this 
mass of ill tidings. But in the field of aviation, which concerns us, we 
are beginning to perceive signs of a silver lining which, a year ago, 
we were loth to hope for. 

In November of last year, as the Paris Salon closed its portals, 
the first mention in this magazine was made—and it went against the 
grain—of a forthcoming crisis in the aircraft and airline industries 
and in the acquisition of air force equipment (/nteravia Review, Vol. I, 
No. 8/9). A few weeks later this crisis was looming up before us. U.S. 
factories started imploring their government for contracts ; airlines 
expressed a need for new aircraft, but also for new means with which 
to acquire them ; air force armament programmes seemed to slacken ; 
the term “an aircraft for every one” and promises of an all-round 
large-scale manufacture of personal aeroplanes invariably produced 
ironical smiles. 

And today, twelve months later ? In our opinion, this crisis has 
been partially averted or localised. 

In U.S. aviation there are definite improvements to be observed. 
Purely externally, these can be recognised from a high in major U.S. 
aeronautical stock, and also from the fact that an airline like TWA, which 
a few months ago seemed doomed to disaster, is today working better 
than ever. We recall that, only six months ago, executives of big air- 
craft firms such as Lockheed, Consolidated-Vultee and Boeing spoke— 
perhaps not altogether too seriously—of forced close-downs ; today 
those threats have lost their sting. If small airline companies like the 
Norwegian DNL or Swissair can succeed in acquiring, without much 
effort, millions in gold from private and state interests, and are likely 
to find still further support from these sources, then it is proof enough 
that the airline business is beginning to consolidate. One ought to 
point out to the public that KLM Royal Dutch Airlines, for instance, 
or the joint Nordic SAS, which is just about to be reorganised, today 
possess financial means amounting to more than one hundred million 
florins and kroner, respectively. So why make things out to be blacker 
than they really are ? 

There is all the same a reverse side to the picture. What we have 
in mind is not primarily the conditions and outlook as regards several 
small manufacturers of private aeroplanes, whose reaping time is still 
far away because their programme was based on hopes rather 
than on reality. Neither are we thinking specially of the current 
Strike affecting American Overseas Airlines, which—dangerous 
enough and significant of the times—must all the same be settled 
somehow. 

Mote serious seem to be the conditions reigning in the aviation 
fields of certain major European powers, manifested particularly 
strongly in the case of Great Britain, now really acute. From one day 
to another pleasure trips abroad were cruelly forbidden to British 
subjects. Nobody is more fond of travelling, especially by air, than the 
Englishman, who always has been glad occasionally to get away from 
London’s fog in order to partake of the flesh-pots of Egypt or the 
Continent ; and now he has to stay at home. What is the result ? 
Whilst U.S. airlines, for example, are flying 59 return trips daily bet- 
ween New York and Washington, less and less services are being 
operated between London and the European cities and major overseas 
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points. Activity at the airports of London, a big centre of international 
aviation, is not so lively as it might be. And this is a bad sign. 

Even more discouraging is to read that, after sixteen four-engined 
airliners have been ordered and completed for B.O.A.C., the latter 
refuses to accept them and that both the airline and the manufacturers 
wash their hands of the matter. Now, contracts are frequently can- 
celled, for various reasons. In the case of the Avro “Tudor I,” however, 
no definite explanation has been given at all. Who or what, then, is to 
be blamed ? A government official, or a too hastily executed nationa- 
lisation programme ?... 

This brings us to the subject of domestic and foreign politics 
which, a year ago, seemed to be causing a crisis throughout the aviation 
field, and which did actually bring about this crisis in some states and 
continents. 

In certain countries, like Sweden, for example, civil aviation has 
been nationalised ; and the experiment has turned out to be a success 
because private initiative was not simply stifled, but an endeavour 
was made to organise a state concern along certain principles of private 
enterprise. In this way the value of the private individual has been 
retained. Have the planners of British nationalisation under-estimated 
this value ? We do not know. . 

But there is one thing we do know, and that is the fact that every 
human being, insofar as he is able to read, write and count, has a 
veneering of culture, or is in contact with civilised people, longs for 
freedom, is aware of his powers, and can also surmount crises with 
these powers. 

This was one of the factors thanks to which international aviation 
in 1947—apart from local weak spots—managed to surmount the 
crisis despite, or perhaps because of, the world situation. 

There is another reason, too. If we create a new league of nations, 
but hinder communications between nations, then a state of unrest 
is inevitable. According to the old Roman saying, si vis pacem, para bellum, 
the nations will start sharpening their swords. Happily, however, it does 
not necessarily mean that they intend to use their swords immediately. 
The inhabitant of any lonely country house may very well possess a 
revolver without being of an aggressive or belligerent nature. It’s 
just a matter of safety first. 

Meanwhile, in the interest of this safety, several countries have 
been spending more and more money on research and development 
of aircraft, which has naturally been a boon to the industry. But this 
in no way signifies that, right away tomorrow, these new combat 
aircraft with start shooting and bombing. Such fast shooting is not 
to be expected of the Western Powers, and least of all of the Russians. 
For flying and shooting does not only require bad politicians, and men 
and money; in our era, the primary requisite is oil. 

The English Observer recently published very complete statistics 
on the world’s oil reserves. In millions of tons, the Western Hemi- 
sphere has 4,400 parts of the stock, the Middle East—at present largely 
influenced by the Western Hemisphere—has 4,000, the Soviet Union 
and the zones it dominates have 1,000, and the remaining 300 are 
distributed around the world. 

Since nowadays every third person—when he hears and reads 
about war planes, atomic bombs, and suchlike—keeps on asking 
himself and others if and when there will be another war, we can 
say frankly that, even tomorrow, we shall not be able to answer this 
question with assurance. For today ? We would point to the peaceful 
desires of the nations, the strengthening of western air power, and 
lastly to a product without which aviation cannot exist, that is at present 


securely controlled by the powerful oil concerns of the Western Hemi- 
sphere. EEH. 
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I. Practice... 


Among those who took part in the Nor- 
mandy invasion were the men of the sorst 
Regiment of the U. S. Parachute Infantry, who 
jumped during the night of June 6th, north 
of Carentan. The manceuvre did not proceed 
according to plan, and the regiment was 
scattered over too wide an area. Small groups 
of twenty, ten, or five men, and in some 
instances, one man by himself, had to work 
their way to the various command posts. It 
is therefore not surprising that the Americans 
were not controlled for the first forty-eight 
hours, and that the picture is dominated by 
isolated actions. 

An officer of this unit, Captain Laurence 
Critchell, describes certain of these actions 
with great vividness in his book, “ Four Stars 
of Hell.” 
centred around a Catholic chaplain, Francis 


Particularly impressive is one 


Sampson, who, against another officer’s advice, 
decided to stay behind with seriously wounded 
soldiers in a makeshift aid station at Addeville, 
a small village which temporarily had to be 
abandoned to the Germans. 

“You think the Krauts will shoot us, 

Father ?” asked one of the men. 

said the big 


“<Not while I’m here,’ 
priest, cheerfully. 

Upon the arrival of the Germans with 
the dawn he went out to meet them, 
carrying a white flag. 

*«... The two German soldiers who 
had taken him prisoner on the street made 
him drop the surrender flag and then 
walked him up the road to a bend where 
The 


Germans carried their weapons at the 


they were out of sight of the others. 


‘ ready ’ position ; when they made Father 


British first-aid station in the Sahara. Note the Red Cross signs for aircraft. 





















Can Mars be Fettered ? 





Sampson put his back to a crumbling 
stone wall that flanked the road, there 
could be no mistaking their intentions .. . 

Then there was a shot. It came from 
higher up the road. It was followed by 
another shot. The German soldiers were 
as startled as Father Sampson. 


up, they saw the distant figure of a 


Looking 


German officer running towards them, 
his pistol in the air. 

In the angry disciplining that took 
place on the road in the next few minutes, 
Father Sampson (not quite the disinterest- 
ed bystander) managed to make the Ger- 
man officer understand—by pointing to 
the silver crosses on his shirt, the Red 
Cross brassard on his sleeve—that he 
was a chaplain. When this fact was est- 
ablished, the German officer’s manner 

' changed to cordiality, even obsequious- 
ness. He and the two chastened soldiers, 
who followed like coon dogs deprived 
of their coon, accompanied Father Samp- 
son back to the aid station in the village. 
While the American soldiers concealed 
their amazement and delight, the German 
officer satisfied himself that all of the men 
were disarmed, ordered his own soldiers 
out of the house and, saluting Chaplain 
Sampson, gave back to him the aid 

island of inviolate 


Station intact—an 


_ American territory in the middle of the 
German lines...” 
Critchell’s story, which claims to have a 
sasis in fact, contains nothing really out of the 


»rdinary. In both World Wars I and II, as 
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in all battles of modern history, there have 
been hundreds of similar incidents—all the 
same, of alternating outcome. 

Oddly enough, what happened in the course 
of that dawn meeting on the street of Adde- 
ville was not quite as astonishing as it might 
seem. The script of the play was, in a way, 
written decades ago. The Land Warfare 
Regulations signed at The Hague in 1907, 
and the Geneva Convention, 1929, for the 
amelioration of the condition of the sick and 
wounded in the armies in the field, do not 
contain precisely the words exchanged that day 
in Addeville ; but the behaviour of the officer 
was in accordance with the Law of Nations. 

Article 4 of the Land Warfare Regulations 
states that a prisoner of war is in the power 
of the enemy Government, and not in the 
power of his captors. Article 1 of the Geneva 
Convention (new version of 1929) provides 
for humane treatment of wounded and imposes 
the duty on a belligerent party, forced to 
leave wounded to their fate, to leave behind 
the necessary medical personnel and material. 
Article 9 of that Convention exempts from 
capture personnel engaged exclusively in the 
collection, transport, and treatment of the 
wounded and sick, and in the administration 
of medical units and establishments, as well 
as chaplains attached to armies. 

Thus there are international rules of war 
which, in between whiles, are respected by the 
bitterest of enemies. The advent of aeroplanes 
and parachutes has not changed these inter- 
national laws of war in the least. But the aero- 
plane has completely blurred the conception 
of the front line. It flies over enemy positions, 
carries the war to behind the lines, opens up 
new and unthought-of possibilities to guerilla 
warfare, enables long-distance attacks to be 
made on armament centres, practically wipes 
the soldiers 
civilians ; briefly, it creates situations in which 
the Law of Nations gains in significance. 
May a pilot shoot at an opponent whom he 
Are the occupants 


out difference between and 


has forced to bail out ? 
of an enemy aeroplane which has landed 
behind the front line, if they are doing sabot- 
age work, to be treated as prisoners of war 
or as spies ? Has a civilian the right to shoot 
an enemy pilot who has landed, or is he for- 
bidden to do this? May the towns and 
villages of belligerent countries be bombed, 
or is this contrary to the Law of Nations ? 
Should target-area bombing be allowed or 
forbidden ? 
bombs permissible > Had the Americans the 


Are gas bombs and incendiary 


tight to drop atomic bombs on Hiroshima 


—— 


Australian Red Cross aircraft. 


admit are as vital as they are unsolved. At 
the same time, our possessions, our lives, 
and the lives of those dear to us, would, in 
the event of another war, depend to a great 
extent on the joint answer which the nations 
will find, or will not find, to these questions. 


Il. ... and Theory 


When a regulation of air warfare on the 
basis of the Law of Nations is up for discussion, 
we are more often than not haunted by the 
idea of the atomic bomb, expecting every 
evil from it, and every benefit from its proscrip- 
tion. In view of the terrible potentialities of 
this new weapon, this attitude is understand- 
able from the moral and psychological view- 
points, but is neither here nor there as regards 
achieving a useful end. The proscription of 
new, highly-effective weapons may not be 
entirely without prospects ; but it might be 


1139, a Lateran Council 


recalled that, in 





endeavoured to prohibit the crossbow as 
‘too murderous a weapon, ” and that various 
weapons of attack—arrows, muskets, cannon, 
machine guns—were placed on the black 
list during the course of history and all the 
same put into general use during later years. 
An example from the first World War concerns 
the so-called fléchettes, or air darts, small arrows 
of steel which, dropped from aeroplanes, 
caused serious and usvally fatal wounds ; no 
rule of warfare could be found which forbade 
their use. As a rule, the proscription of a 
weapon was usually forgotten with time. 
New methods of defence are found (an effective 
method found 
against atom bombs, improbable as it may 


of defence could even be 


sound today), and the interest is lessened. 
New weapons of attack appear, are again 
prohibited and—like the old ones—finally 
accepted. 

The recently-published third edition of 
*« Air Power and War Rights, ” by the English 








Jean Henri Dunant, at the time when the 
Geneva Convention was concluded. Whilst 
a boy, he once spent his pocket money on 
buying fish which a fisherman had just 
caught, in order to throw it back into the 
water. He grew up to found the Red Cross. 





and Nagasaki? Each of these questions un- % ; —_— . —. 








veils problems appertaining to the Law of Original text of the 1864 Geneva Convention, at 
present in the safekeeping of the Federal Govern- 


Nations, which we are reluctantly forced to PUM in Berne. 
INTERCOAVIA 


VOLUME II — NOVEMBER, 1947 13 








Hotel Carlton, Geneva, present Headquarters of the 
International Committee of the Red Cross. 


J.M. Spaight, a standard work 


treating the regulation of aerial warfare on the 


author, 


basis of the Law of Nations, judges target- 
area bombing as not being contrary to the 
Law of Nations, but very surprisingly con- 
demns the atomic bomb as being contrary to 
the Law of Nations. 

In order to appreciate Spaight’s argument, 
it is necessary to review briefly the currently 
accepted international regulations on aerial 
bombardment. 

The first thing one observes is that there are 
no internationally-recognised general rules of 
1907, 
Powers met at The Hague for the Second 


aerial warfare today. In when the 
Peace Conference and drafted fourteen separate 
agreements for the regulation of international 
litigation on peaceful and belligerent lines, no 
thought was given to present-day aviation. 
At that time the Wright Brothers and the 
Farman Brothers had just built their first 
fragile aircraft, which could hardly be regarded 
as a potential danger to humanity. Perhaps the 
only instances in which aeroplanes were 
represented as weapons were in Utopian 
illustrations in magazines. The balloon was 
not regarded as an effective means of attack, 
in view of its lack of manoeuvrability. Even 
the dirigible airship was only in its infancy. 
Logically enough, very little attention was 
paid to aviation at this conference at The 
Hague. All the same, a few ot the land and 
maritime rules could be applied, directly or 
indirectly, to aerial warfare. 

If, for instance, a declaration of war or an 
ultimatum implying a declaration of war has 
to precede the opening of hostilities, then 
this naturally applies to attacks from the air. 
German aerial attacks on Poland, Norway, 
Holland, Luxembourg and Belgium, and the 
bombing of Pearl Harbour by the Japanese, 
were doubtlessly violations of the Convention 
relative to the opening of hostilities, signed 
on October 17th, 1907. 

If we imply from Article 23 of the Rules 
for Land Warfare, which forbids the use of 


poison or poisoned arms, that this also includes 
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poisonous gases, then it is clearly of no 
importance whether the poisonous gas is 
conveyed by means of an artillery shell fired 
from land or sea, or by a bomb dropped from 
the air. In the same manner, of course, the 
rules applying to the organisation and uniforms 
of armed forces, to prisoners, sick and 
wounded, can, without further preliminaries, 
also be made valid for aerial warfare. 

The difficulties begin there where the 
inherent characteristics of the aeroplane as a 
weapon appear, where its effect differs funda- 
mentally from that of land and maritime 
weapons. 

Article 25 of the Land Warfare Rules of 
The Hague states : 

“The attack or bombardment, by any 
means whatever, of undefended towns, 
villages, dwellings or buildings, is for- 
bidden. ” 

Article 1 of the Rules applying to Naval 
bombardment implies the same meaning. 
The words “‘by any means whatever” are natur- 
ally valid for aerial bombs, too. It is obvious, 
meanwhile, that the drafters of these rules 
—they were not established for the first time 
in 1907, but taken over from earlier conven- 
tions—had fighting armies, front lines and 
combat zones in mind, and not belligerent 
engagements which were to extend behind 
the front lines, right in the rear territories 
of the opponents. The aeroplane made it 
possible, for the first time, to deliver blows 
not only at the bearers, but also at the manu- 
facturers of arms. Nobody can deny that a 
town in which aircraft, bombs or firearms are 
being manufactured is more significarit in 
warfare and more dangerous for the opponent 
than the troops which make usage of these 
weapons, but can do nothing about replacing 
and supplementing them. The dominant 
opinion gave rise to the only possible conclu- 
that the 


between ‘‘combatants” and “non-combatants,” 


sion, namely former differences 
“armed forces” and “civilians,” have become 
obsolete and meaningless. What is meant by 
the term “open town” since the advent of 
anti-aircraft defences ? Spaight draws atten- 
tion to the thousands of anti-aircraft guns, 
searchlights, observation and_ radio-location 
stations, and the impressive artillery units used 
to defend armament centres. Appropriately, 
he speaks of “battle towns,” just as one 
otherwise refers to battlefields and battle- 
ships. 

Whether or not the delegates to The Hague 
Peace Conference wished that their decisions 
should be applied to aerial warfare, is not 
very important. At all events a separate 


Declaration was signed at The Hague in 1907, 


prohibiting the discharge of projectiles and 
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explosives from balloons ‘and by other new 
methods of a similar nature,” this for a period 
extending to the close of the Third Peace 
Confetence. It was signed and ratified by 
Bolivia, China, Haiti, Holland, Nicaragua, 
San Salvador, Siam, Switzerland, the United 
Kingdom and the U.S.A. 

Meanwhile, there was a proviso contained, 
stating that it ‘shall cease to be binding from 
the moment when, in a war between the 
contracting Powers, one of the belligerents 
is joined by a non-contracting Power” ; this 
invalidated it for World Wars I and II. 
Moreover, the Third Peace Conference never 
took place. 

A third decision regulating aerial attacks 
is contained in Article 27 of the Land Warfare 
Regulations, whereby it is agreed to spare 
“as far as possible... buildings dedicated to 
public worship, art, science or charitable 
purposes, historical monuments, hospitals and 
places where the sick and wounded are col- 
lected,” of course, on the condition that they 
are not simultaneously used for military 
purposes. It also states that such buildings 
must carry visible signs, the nature of which 
has previously been communicated to the 
attacking parties. 

These three decisions, together with the 
Geneva Gas Protocol of 1925, which forbids 
the use in war of “asphyxiating, poisonous 
and other gases, or of bacteorological methods 


> 


of warfare,” contain all the rules on bombing 
attacks hitherto established by international! 
agreement. 

One is reminded, in this connection, of the 
telegram in which President Roosevelt, at the 
beginning of World War II, asked the belli- 
gerent parties to agree not to use poisonous 
gases. They all agreed. All other attempts 
to conduct war on a more humane basis 
have been unsuccessful. It is particularly 
unfortunate that the decision taken in 1938 
by the League of Nations, whereby bombing 
was to be confined to purely military targets, 
declaring all injury to the civilian population 
to be contrary to International Law, remained 
theory. At the time when this decision was 
taken, the League of Nations was already 
well on its way to being dissolved, and its 
Still less 
effective was an attempt to establish a com- 
plete set of Rules of Air Warfare. This took 


place from December, 1922, to February, 1923, 


decisions had no binding power. 


when a commission of jurists met at The 
Hague, with England, France, Holland, Italy, 
Japan and the U.S.A. represented. This draft, 
which was not accepted by any of the parti- 
cipant nations, dealt with aerial bombardment 
in five of its sixty-two articles. It prohi- 


bited ‘aerial bombardment for the pur- 
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pose of terrorising the civilian population, 
of destroying or damaging private property 
not of military character, or of injuring 
non-combatants.” The decision of The 
Hague Land Warfare Regulations relative 
to specially protected constructions was repeat- 
ed and amplified. It entitled nations to esta- 
blished zones of protection around monuments 
in their territory, but stated that they had to 
notify other powers accordingly, in peace- 
time, through the diplomatic channels ; these 
zones had not to exceed 500 metres in width. 
An inspection committee of three neutral 
representatives was to be appointed for the 
purpose of ensuring that no violation was 
committed of this provision. 

In the second World War we were to see 
that any nature of legal protection was out 
of the question, and that aerial warfare was 
subject to pratically no restrictions whatever. 


III. Squaring the Circle 


In theory, areas inhabited by civilians, even 
if they are in the immediate vicinity of war 
industrial centres or objectives of military 
significance, should be spared. Spaight opines 
that target-area bombing is only permissible 
if it is absolutely necessary in order to attain 
the military objective. The indiscriminate 
bombing of a large city, particularly the 
atomic bomb attack, he condemns as being 
contrary to the Law of Nations. Unfortuna- 
tely, this limitation seems to be a little arti- 
ficial, and almost inconsistent with the prac- 
tices of modern aerial warfare. 

What, then, can be done in order to place 
eventual future international hostilities on a 
more humane basis ? Some people reason 
that one ought to drop all idea of making 
wart more humane, in order that man may 
lose his taste for war.- Their philosophy is 
that there is no sense in bargaining with hell 
with a view to making it a little cooler. 

Others want bans established on the widest 
lines possible. Practice has unfortunately 
taught us that bans of this kind tend to become 
less effective if they are drawn up on broad 
lines. Naturally, we would be heartily thank- 
ful for a ban on the atomic bomb, if we could 
believe that this ban would be respected. 
Meanwhile, if such a thing were possible, 
then World War II would not have taken 
place, since it would have been forbidden. 
In the Kellogg Pact for the proscription of 
war, signed on August 27th, 1928, the Powers 
had agreed never again to use force. It seems 
appropriate to call to mind that this oath 
was kept for exactly eleven years. 

Again, the second World War ought not 
to have featured the German Luftwaffe, since 
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this was forbidden by Article 198 of the 
Versailles Treaty. 

The history of International Law teaches 
us that we may never hope to attain success 
by postulating a desirable maximum, but 
only by searching for a practicable mini- 
mum. 

The more sharply limited a ban is, the more 
clear and unambiguous will be its application ; 
the more it claims the real interest of all 
litigants, the more chance it has of earning 
their respect. The god of war is a realist. 
He only abides by agreements that offer him 
visible advantages. The fact that poisonous 
gases were not used during the second World 
War, and that the neutrality of certain States 
was respected, was only because this was in 
the interest of the belligerent parties. What 


have we to offer the god of war ? 


IV. Security Zones 


During the Sino-Japanese conflict, which 
was prolonged after the end of World War II, 
a Jesuit priest, Jacquinot, urged the esta- 
blishment of Security Zones in Shanghai, a 
city threatened by attacks from the air. The 
Japanese set the condition that these zones 
should be clearly marked and demilitarised 
under official control. This was duly carried 
out and, indeed, produced successful results. 
At the outbreak of World War II, the Red 
Cross attempted to have Neutralised Zones 
established, in accordance with an idea con- 
ceived by General G. Saint-Paul of the French 
Army Medical Corps, on which the interna- 
tional association, “Lieux de Genéve,” has 
been working since 1937. 

After the outbreak of a war, such attempts 
have forcedly had to remain without success. 
How could the belligerents be absolutely 
sure that the zones in question had really been 
demilitarised ? The case would be otherwise 
if the various nations demilitarised and main- 
tained in “neutral condition” certain parts of 
their territories in peacetime, this under the 
supervision of neutral diplomats and organis- 
ations. The authorities charged with super- 


General G. Saint 
Paul, of the French 
Army Medical Corps, 
who died in 1937. 
conceived the idea of 
the Zones Blanche, 
or Neutralised Zones, 
for the civilian popu- 
lation. 





Henri George, Secretary- J 
General of the interna- 
tional committee, Lieux de 
Genéve. 





vising such measures would have to confirm, 
at regular intervals, that the areas declared 
“neutral” were really free from troops, mili- 
tary installations and war industrial plants. 
Since corresponding assurance could only 
be given if the examiners had the necessary 
possibilities of carrying out controls, the 
Governments, one might assume, would not 
hinder such measures in wartime. Again, 
thete would always be the threat that each 
area not specified as neutral could be attacked 
freely and bombed to the fullest degree. 
It would therefore be of interest to every 
party to make the “civilian” area as large as 
possible, and the “military” area as small as 
possible. 

Perhaps General Saint-Paul’s idea could be 
successfully developed. To begin with, it was 
planned to create rather narrowly limited 
areas outside large cities—roughly resem- 
bling larger-type first aid stations—in which 
children and their mothers, expectant mo- 
thers, old people, sick and maimed per- 
sons could be sheltered. The International 
Conference in Geneva from April 14th to 
26th, 1947, which was occupied with the 
preliminaries to a further revision of the 
Geneva Convention, tended to place these 
thoughts on a still narrower basis ; in prin- 
ciple, it is planned to use the Geneva Con- 
vention to protect combatants only. Mean- 
while, there does not seem to be any reason 
why—coupled with corresponding demili- 
tarisation — larger zones could not be 
created. 

As regards the prohibition of certain 
weapons—whether they be space weapons, 
lyddite bombs, or atomic bombs—we ought 
not to expect a great measure of beneficial 
results from such a course. The United Nations 
Organisation’s purpose is to prevent further 
wars. It would be malicious to doubt its 
good intentions. All the same it seems that, 
under such circumstances, it can only prevent 
wars by waging wars. And aerial attacks 
designed to prevent war do not differ very 
greatly from any other types of aerial attack. 

He. 
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savengaie 


The new administration building of Swedish Air Lines 
(ABA) at Bromma Airport, Stockholm. In the fore- 
ground, left: one of the company’s Douglas DC-3’s. 
Right : an Avro XIX belonging the the British Legation 
at Stockholm. 


1 Air Lines—popularly known 

as ABA, from the initials of its Swedish 
name—has expanded to a considerable extent 
since the first days of peace. Twenty million 
Swedish crowns have been invested in improv- 
ing and extending the technical plant at 
Bromma Airport, near Stockholm, and the 
company’s very well equipped fleet of twenty- 
two aircraft will be increased by ten Douglas 
DC-6’s next Spring. 

At 1936, 
Swedish Air Lines has recently ,occupied a 


Bromma Airport, erected in 
large and completely new administration 
building with 77,500 sq. ft. of floor space. 
A Government civil aviation commission is at 
present examining the possibilities of amal- 
gamating ABA with the other large Swedish 
Air Traffic 
Founded in 1943 on ABA’s 


carrier, Swedish International 
Association. 
initiative, SILA’s purpose is to furnish trans- 


The Swedish Government 


oceanic services. 


The founder and Managing 
Director of ABA, Captain 
Carl Florman. 
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was not prepared to put up the millions 
needed for this organisation, so private capital 
was called upon. So great was the public 
interest in commercial aviation that all the 
shares were subscribed in less than an hour. 

Then came the Armistice. There were 
606 names on ABA’s payroll when the skies 
were once again tree for civil aviation. A 
year later there were 1,156 and at the beginn- 
ing of October this year the figure had increased 
to 3,150. During the same period the network 
of air routes had increased from a few thousand 
miles to 21,130 miles on June 6th of this year. 
In 1928 the figure was 705 miles, in 1938, 
7,460 and in 1946, 16,800 miles. 
this 


In spite of 


enormous expansion the number of 
accidents involving airliners of Swedish Air 
Lines is outstandingly low. Only one passenger 
lost his life during ABA’s twenty-four years 
of existence (on June 9th, 1946, the Fokker 
F XXII SE-ABA “Lappland” crashed imme- 
diately after taking off from Bulltofta Airport, 
Malm6) and he would certainly have escaped 
death if he had obeyed the instructions to 
put on a safety belt. 

ABA’s technical development has an excel- 
lent reputation in all international aviation 
circles, and the company has grudged no 
financial outlay in keeping its premises at 
Bromma up-to-date. As already mentioned, 
they cost about twenty million crowns, a 
The 


capacity of the hangars and workshops is now 


considerable sum by Swedish standards. 


doubled. One new hangar has the imposing 
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area of 490 X 203 ft. and a maximum door 
opening of 246 ft. Generally speaking, the 
regulations for air security in Sweden are 
Although the low take-off 


weight, as specified by the authorities, causes 


extremely strict. 


much worry to ABA officials, those in charge 
of the company’s economic side realise that 
they are justified, not least by the fact that 
ABA’s safety record is an extremely valuable 


asset. 


P. A. Norlin, director of SILA 
and of Scandinavian Airlines 
System (SAS), the joint group 
of Nordic carriers. 





Ninety-eight. per cent of the company’s 
twenty-five million crown capital is owned by 
the Government, and business has been so 
good that the concern has received no subsidies 
since 1945. Within the company it is generally 
recognised that the great boom which started 
after the war cannot be credited solely to the 
company’s own merits: Sweden’s neutrality 
during the war gave ABA a better chance to 
plan its postwar programme than many of its 


foreign competitors. 1945 and 1946 were 
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prosperous years for ABA and during the 
latter yeat 175,000 passengers were transported, 
compared with 14,948 in 1928 and 60,046 in 
1938. The revenue passenger-miles flown 
were : 1938: 8,782,120 ; 
1946 : 45,269,700. ABA uses aircraft of the 
well-proven DC-3 and DC-4 types, and by 
1948 they will have an ultra-modern fleet 
headed by ten Douglas DC-6’s, fitted with pres- 
surised cabins and thermal de-icing equipment. 


1928: 602,003 ; 


ABA trains its own flight and ground staff 
and constant and comprehensive training 


schemes are always being carried out to meet 


the increasing demand for skilled employees. 


At present there ate 110 fully-trained pilots 
on duty, in addition to a large number of 
radio operators (70), navigators and flight 
engineers. ABA employs more than 60 air 
hostesses on its routes. A dozen of the pilots 
come from other countries, particularly Eng- 
land and the United States. The company has 
its own commercial and technical represen- 
tatives at all European airports. Its “foreign 
office” comprises about 100 members and is 
steadily increasing. 

ABA operates services to the following 
centres : Oslo, Copenhagen, London, Amster- 


dam, Brussels, Paris, Lisbon, Frankfurt, Zu- 
rich, Geneva, Barcelona, Madrid, Nice, Rome, 
Athens, Istanbul, Ankara, Bagdad, Teheran, 
Prague, Warsaw, Helsinki, Moscow (in co- 
operation with the Russian Aeroflot), Reykja- 
vik, Hamburg and Lydda. 
inland services with daily flights to and from 
Visby, Sundsvall, Karlstad, Lulea, Gothen- 
burg and Malmé. 


There are also 


Some of the details of the company’s 
history are not without interest. It was 
founded in 1924 on the initiative of Captain 
Carl Florman, who is still Managing Director. 
ABA became popular during its first year of 
operation, though confidence was slightly 
shaken on the occasion of the first passenger 
flight on June 2nd, 1924, now a memorable 
date in the history of Swedish civil aviation. 
On that day regular air traffic was to be 
started on the Stockholm—Helsinki route by 
one of the company’s single-engined seaplanes. 
In honour of the first passengers and to give 
the occasion an air of festivity, the little 
leather-upholstered cabin had been decorated 
with flowers. This was not wholly appreciated 


Bromma Airport, Stockholm, the home of ABA, seen from the air. Top left : the new ABA administration building. 
A fourth aircraft hangar, the largest in Europe, is to cover an area of 96,840 sq. ft. 
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ABA has installed this training apparatus for the 
ground instruction of its pilots: it includes a complete 
Douglas DC-3 cockpit with engine and airscrew. 

















ABA’s ticket office in the centre of Stockholm : Citypalatset, Norrmalmstorg. 


and one lady passenger said roundly that it 
smelt like a funeral. However, the aircraft 
started out across the Baltic. For two days 
nothing more was heard of it and it was 
given up for lost. On the third day, however, 
The pilot had 


flown into a fog which was so thick that he 


it arrived at its destination. 


could not see the compass, which was outside 
the cockpit on the wing, and had to make a 
forced landing on the sea near a small island 
between Sweden and Finland. The passengers 
spent the night in a fisherman’s hut and 
arrived in Helsinki the next day. This was 
the first Swedish regular passenger flight to a 
foreign country. 

From 1937 to 1938 air traffic, almost all 
over the world, increased to an unforeseen 
extent. Expansion in Sweden was also con- 
siderable and hopes were high concerning the 
future. Plans for a Swedish air route to North 
America were already being considered and 
a Scandinavian delegation visited the U.S.A. 
with this idea in view. The outbreak of the 
Second World War, however, put a stop to 
this project and soon German aggression 
resulted in the discontinuance, one by one, 
of most of the Swedish air routes. 

A few lines were kept open; until the 
German invasion of the Soviet Union in 
June, 1941, for instance, the Stockholm— 
Moscow route was flown in co-operation with 
the Russian aviation company. During the 
latter years of the war the only routes operated 
were Stockholm—Helsinki, Malm6é—Copen- 
hagen and Stockholm—Berlin. This last was 
probably of more value to the Allies than to 
the Germans. For instance, each time there 
had been a big raid on Berlin, Allied and 


18 





Swedish journalists queued up at the airport 
to interview travellers arriving from there. 
On the basis of their reports newspaper men 
could draw a very detailed picture of the 
situation in the German capital. 

Sweden was surrounded on all sides by the 
German armies and it was a vital necessity to 
keep open a breathing hole towards the West. 
For this reason air traffic was started in 1942 
between Stockholm and Scotland, and the ABA 
pilots had the opportunity of proving their 
skill as blockade runners. On August 27th, 
1943, German fighters over the North Sea 
succeeded in trailing one of the Swedish 
planes. In spite of this the company kept up 
its blockade running, but on October 22nd of 
the same year another Swedish aircraft was 
shot down by the Germans. 

After this the company definitely stopped 
blockade running, but, as a result of nego- 
tiations with the British and German Govern- 
ments, safe conduct was granted and a specified 
route between Sweden and Scotland could be 
flown. This safe conduct is undoubtedly 
unique in the history of commercial aviation. 
The aircraft flew at night, and were probably 
more brightly illuminated than any machine 
ever in the air. This continued until the ban 
on diplomatic travel imposed by the British 
authorities on April 15th, 1944, and later the 
invasion of France put a stop to these flights. 
In the meantime a total of 416 crossings had 
been made and 2,535 passengers had been 
conveyed between Sweden and Britain. In 
addition, 990,000 Ibs. of freight had beén 
transported, chiefly consisting of special steels 
and ball-bearings which were of great import- 


ance to the Allied war industries. Later, 
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Allied bombers, damaged while raiding Ger- 
many, began to make forced landings in 
The idea 
occurred of buying a few of these aircraft 


Sweden in considerable numbers. 


and refitting them for passenger and transport 
service. The Swedes had taken good care of 
the crews of the damaged planes and the 
Americans made handsome acknowledgment 
by allowing Sweden to take over nine ‘Flying 
Fortresses.” The rebuilding took place at the 
SAAB aircraft factory at Linképing and the 
“‘Fortresses” proved very useful to ABA, 
though difficult to 
operate till all their secrets had been mastered. 

When the Armistics came ABA was prepared 


they were somewhat 


for the re-establishment of contact between 
Sweden and the rest of the world. It lost 
no time in getting its operations under way. 
At first they were, of course, more in the 
nature of courier flights. On May roth, 1946, 
the Stockholm—Copenhagen route was in 
On the same day ABA flew to 


Prestwick, near Glasgow. On May 16th, two 


operation. 


hours after the Germans had surrendered the 
Norwegian airfield of Fornebu, near Oslo, the 
first ABA plane landed there. On May 18th 
repatriation by air of French citizens who had 
come to Sweden from German concentration 
camps was started. On July 3rd, the terminus 
of the Swedish route to Britain was changed 
from Prestwick to Croydon, and in the same 
month ABA re-opened the Warsaw line. 
Amsterdam was visited by the first Swedish 
aircraft since the war on July 28th, and on 
August 1st it was the turn of Brussels. At 
the beginning of September regular air 
services were opened between Sweden and 
Prague, (on the 3rd), Geneva (on the 6th), 
while Helsinki, Moscow, Rome, Athens, Lis- 
bon, Marseilles, Toulouse, Cairo, Khartoum, 
Nairobi, Antannanarivo and Addis Ababa 
also had the opportunity of welcoming ABA’s 
ABA crews have also taken 
Scandinavian missionaries by air to India and 
the Belgian Congo, South Africa and China. 


aeroplanes. 


Thus, besides having an extensive network 
all over Europe, the company reaches out to 
other continents as well. It is the aim of 
Swedish Air Lines to give their passengers 
the best possible service, and with this aim in 
view they maintain close and constant co- 
operation with other air transport companies 
at home and abroad. 

The efforts which have been made by 
commercial aviation to shorten the distances 
between countries and continents are great 
and splendid. The technical advances of 
recent years have created and ensured the 
essential condition for the success of aif 
the travelling 


trafic—the confidence of 


public. 
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Some 


French 
Aircraft 
Types now 
in Production 


C. 800 GLIDER 
Two-seater trainer 


BREGUET 11E HELICOPTER MORANE-SAULNIER 472 
Two-seater fighter trainer. 


SO 7010 
Taxi or light transport aircraft. Eight-passenger transport aeroplane. 


LANGUEDOC 161 LATECOERE 631 
Faur-engined 33-passenger airliner. 72-ton flying-boat. 


NORD 1200 “‘NORECRIN” 
Three-seater personal aeroplane. 


SUC 10 “COURLIS” 
Taxi of personal aircraft. 


> 


SO 30R 
Modern 30-passenger airliner. 


OFFICE FRANGAIS 
D'EXPORTATION DE 
MATERIEL AERONAUTIQUE 


4, RUE GALILEE - PARIS 168 
TELEPHONE: KLEBER 89-10 TO 89-19 
TELEGRAMS: EXAERO- PARIS 














, 


verybody will recall having seen, at some time or other. pictures 
E of a test pilot back from a flight, discussing his notes on the 
aitcraft’s merits with one of the factory engineers. Such notes were 
invariably made on his knee pad, which, ten years ago, constituted 
the test pilot’s only tool. Even Hollywood seized on this theme ; 
and cinema fans all over the world have been able to witness dramatic 
scenes where the heroic pilot, at the risk of his life, never omitted 
to make the final jottings on his knee pad prior to elegantly bailing 
out of his aircraft which was almost invariably shown crashing in 
flames. 

Those days may still perhaps be lived over again in Hollywood, 
but they have definitely come to a close for test pilots trying out 


prototypes. The high speed revealed by the latest types of aeroplane 


Instruments grouped in sets of 35. Indications pass via a common mirror to a recording 
camera. 





is allowing the pilot less and less time for recording his observations 
in writing ; and the operation of landing gear, flaps and power plants 
is already as much as he can cope with. Furthermore, test flights 
at speeds in the vicinity of sonic are coupled with heaps of new problems, 
the examination of which requires elaborate and really complicated 
installations. We do not yet have at our disposal suitable wind tunnels 
for the execution of very high velocity measurement-tests on entire 
aircraft ; characteristics relative to flow and strength, for modern 
high-performance types, must therefore be observed and probed in 
test flights. 

Even if the aeroplane to be examined can carry a crew of several 
members, their individual observations would be totally inadequate. 
Above all, precisely-timed coordination of the separate records is 


Electric strain gauges coupled via a switch panel (in background) to three recording 
oscillographs. 





\ 
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Strain gauge mounted at a critical point of the fuselage shell. 


absolutely indispensable. Flow and stability characteristics may be 
subjected to extremely sudden changes in the vicinity of the sonic 
region, so that the individual observations, if the recordings of what 
happens are to be of any value, must be executed with extraordinary 
rapidity. 

Under these conditions it is quite impossible for the human eye 
to register what happens, or even just to keep a watch over the numerous 
instruments : the knee pad has to give way to a testing mechanism. 
An example of an installation of this sort, capable of recording on film 
strips 28,800 different instrument readings in a minute, is contained 
in the accompanying illustrations which portray episodes in the flight- 
testing of the North American B-4s four-jet bomber. 

A total of 120 instruments have their readings continually recorded 
by five cameras ; to save space the shots are not taken directly, but 
in groups by the medium of mirrors. The recording cameras are 
controlled by the pilot, either separately or all simultaneously. 

In order to make it possible to keep a check on the wing and fuselage 
stresses, electric strain gauges are mounted at all joints and critical 
points, their readings being continually rendered visible by three 
oscillators and then recorded photographically. Naturally, the indications 
given by the usual instruments for supervising the flight condition 
and the engines, are also photo-recorded. In the case of new aero- 
planes, where it often occurs that newly-developed engines are simul- 
taneously being submitted to their first tests in flight, still further 
measurements are as a rule necessary. 

Accordingly, for recording the pressure distribution, the B-45 has 
several pitot tubes installed in the entry sections of the engines, which 
are connected to highly-sensitive airspeed indicators. For conducting 
measurements on the flow characteristics in the thrust outlet section 
too, it was necessary to mount the pitot tubes on a transversal strip 
of stainless steel, shaped to aerofoil section. The indicators coupled 
to these pressure-measurement installations can record over ranges 
from 10 to 200 inches of mercury. 

The electric generators ordinarily equipping the B-4; cannot 
supply enough power to feed the entire testing installation, so that 
a large stock of 12- and 24-volt accumulators had to be carried in the 
tail fuselage during the test flights. 

The B-45’s testing equipment, as shown here, represents nothing 
exceptional. Experimental aircraft for research into high-speed flight, 
currently being built and tested in the U.S. A. and other countries, 
possess considerably more elaborate installations, the presence of 
which was borne in mind while the aircraft were still in the design 
stage. It will be remembered that one of these research aeroplanes, 
the Douglas D-558 “ Skystreak,” holds the world speed record 
1,030.89 km/hr (640.7 m.p.h.). Bi. 
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Pitot tubes distributed symetrically over the entry sections of the engines. 
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A steel strip of aerofoil section, fixed across the thrust outlet pipe, carries pitot tubes 
for measuring the pressure distribution in the jet stream. 


Films showing the photos of an instrument-group’s recordings. 
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The Boeing XB-47 “Stratojet” six-engined bomber. 


South America 


The front cover of this magazine features 
one of the first photographs of the U.S. aircraft 
industry’s latest creation: the Boeing XB-47 
“Stratojet,’’ powered by six General Electric 
J-35 jet engines. Interesting in more ways 
than one, this prototype will in all likelihood 
have been subjected to its first test flight 
by the time these words are in print. Not- 
withstanding its wing span of 116 ft., this 
experimental bomber is faintly reminiscent of 
the fighter types on which the German air- 
craft industry was working during the last 
months of the war. The Boeing XB-47 pos- 
sesses an extremely thin wing with pronounced 
sweepback. The fin and rudder unit is inclined 
rearwards and the horizontal tailplane features 
the same degree of sweepback as the wing. 
The landing gear comprises two wheel-pairs 
in tandem fixed to the fuselage, supplemented 
by supporting wheels beneath the inboard 
engine nacelles. The latter are borne by 
faired supports which locate them at a dis- 
tance below the wing and rather fore of the 
leading edge, and each nacelle houses two 
jets units ; the outboard nacelles are similarly 
mounted, but at less distance from the wing, 
and each contains one jet engine. The circular 
apertures visible in the centre of the sides 
of the 118-ft. long fuselage are the exhaust 
nozzles of eighteen take-off rockets housed 
inside the fuselage ; together, these can deliver 
an additional thrust of 18,000 lbs. during 
fourteen seconds. So far, no performance 
data have been released on the XB-47. 


August 9th, 1947, marked the initial flight 
of the first jet aeroplane to be built entirely 
in South America. Known as the “Pwlque,’’ 
it is a single-seater fighter built by the state 
institute for aircraft construction at Cordoba 
(Instituto Atrotécnico de Cordoba), and is 
powered by a British Rolls-Royce ‘Der- 
went V.” Apart from several Argentine 
engineers under the direction of Comodoro Juan 
Ignazio san Martin, those who collaborated 
in the development of the “Pulque” included 
the well-known French designer, E. Dewoi- 
tine. The new Argentine jet fighter, which is 
expected to reveal a top speed of about 
soo m.p.h., has a gross weight of 7,920 lbs. 
and a wing loading of 37.8 lb./sq.ft. It is 
an all-metal low-wing monoplane with a 
fuselage of elliptical section, a low tricycle 
undercarriage, and an air intake in the fuselage 
nose whence two lateral channels lead to the 
engine located in the centre of the fuselage. 
The “Pulque” has a wing span of 36.9 ft. and 
measures 31.8 ft. in length. Bi. 
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In the present period of sober reassessment 
of commercial air transportation, there is a 
general impression that the only flying machine 
This 


conception is entirely devoid of realism in 


available to mankind is the aeroplane. 


that it fails to take into account the airship 
and its very real advantages. 

In the realm of heavier-than-air craft, any 
nation in the world, with the exception of the 
former Axis countries, is free to pursue deve- 
lopment of any phase of fixed- or rotary- 
wing aircraft. In the domain of the airship, 
however, nature has shown definite favours, 
in view of the fact that only few countries 
possess the key to its future, namely, an 
abundant and cheap supply of a safe lifting 
gas — as distinct from the always potentially 
is that 


dangerous hydrogen-gas. Helium 


gas. 
in various parts of the world, there is reason 


Whilst it is found in small quantities 


to believe that the United States is the only 
country (Russia’s possible resources being 
unknown) with a supply of helium adequate 
for widespread and economical operation of 
airships. Hence, it is the responsibility of the 
United States to develop the airship as an 
additional factor in her aerial merchant marine. 

The rdle of the airship is not comparable 
Like the surface 


vessel, it is a displacement craft and therefore 


with that of the aeroplane. 


> 


approximates a “ steamship of the air.” Basi- 


cally a ‘‘dirigible balloon,” the airship is 
sustained aloft through buoyancy derived 
from displacement of air by contained helium 
which is considerably lighter than air. In 


contrast to the aeroplane, the airship has a 


*Vice-Admiral Rosendahl played a prominent role 
during the war as a commander of airships, and retired 
from the U.S. Navy in August, 1946. He has been a 
staunch supporter of the airship since its earliest stages. 
The opinions or assertions contained herein are the 
private ones of the writer, and are not to be construed 
as official or reflecting the view of the Navy Department 
or the naval service at large. 
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Lakehurst airship base. 


much greater lifting capacity, which can be 
utilised either in the form ot large payloads 
or long cruising range. It is essentially a low- 
or moderate-altitude craft. No one claims 
that airship speeds will ever approach those 
of fast aeroplanes, but with cruising and 
maximum speeds of at least 75 m. p. h. and 
go m. p. h., respectively, the airship will always 
have a marked superiority over even the 
fastest steamer. Hence, the airship seems to 
be best fitted for service over long non-stop 
transoceanic routes. 

The field of transoceanic transport will 
never belong exclusively to any one form 
of carrier. Rather, there are shree complementary 
general types, each contributing something the 
others cannot. First, there is the surface vessel 
which will continue to carry the vast bulk 
of cargo and passengers, for it is truly the 
At the other 


end of the speed scale, is the aeroplane. Bet- 


mass-transportation medium. 


ween the speed of the steamer and that of the 
aeroplane there is a vast intermediate gap 
into which the airship fits naturally by virtue 
not only of its speed but also its other cha- 
racteristics. Its superiority over the surface- 


vessel lies in its predominance in speed. It 


INTERSCHAVIA 
















is superior to the aeroplane in economy, 
reliability, safety and comfort. One sometimes 
hears it said that the transoceanic field will 
not support all three. However, it is histor- 
ically true that ‘‘ more means of travel means 
more travel.” 

Although the world has seen but two air- 
ships engaged in scheduled ocean-going com- 
merce, the airship has demonstrated that it 
has real value in addition to attraction and 
appeal. The German airship “‘ Graf Zeppelin ” 
was operated in commercial service over the 
North and South Atlantic from 1929 until it 
was grounded in 1937, when the fire of the 
“ Hindenburg ” proved the use of hydrogen 
to be unsafe. The “‘ Hindenburg, ” operating 
in 1936 over both North and South Atlantic, 
was an outstanding success until its destruc- 
tion, a catastrophe that could not have occurred 
to a helium-filled airship. So well did the 
operations of the “Graf Zeppelin” and the 
“Hindenburg ” show up, that three more 
large, improved ships of the latter class were 
laid down, one of which was actually com- 
pleted. 

Here ate some figures on the performance 


of these two famous airships : 











Flights ..... 590 63 653 
Flight Hours 19,877 3,088 20,265 
Miles flown 1,053,618 209,527 1,263,145 
Passengers. . 13,310 3,059 16,369 
Mail and Freight 

(pounds) 253,300 41,161 294,461 


Ocean Cross- 


144 37 181 


Admittedly, these figures are not as astro- 
nomical as the statistics piled up by thousands 
of commercial aeroplanes. But for only two 
airships they are indisputably very impressive. 
It should be remembered, too, that their 
commercial routes measured 4,000 miles over 
the North Atlantic and 6,300 miles over the 
South Atlantic. In Europe, both before and 
after World War I, there were a few small 
By 
1937, these, plus the “Graf Zeppelin” and 


commercial rigid airships in operation. 


“Hindenburg,” had carried 51,847 passengers 
and flown 1,403,000 airship-miles without so 
much as a scratch to a single passenger ; in 
other words, their safety record was perfect. 

Especial emphasis should be placed on this 
safety record of the airship, in view of certain 
losses involving dirigibles, such as the Ame- 
rican “Akron” and others. At the present 


time, great stress is laid by operators and 


“Graf Zeppelin” “‘Hindenburg”’ Total 

































America holds a virtual monopoly of helium, the safe 
non-inflammable airship gas. 


authorities on public differentiation between 
“scheduled” and “non-scheduled” air opera- 
tions, the latter being described by an air 
official as “those of military or private aircraft 
—or aircraft flown by just anybody.” This 
distinction should be used correspondingly in 
judging the record of the commercial airship. 
Every major airship loss, except that of the 
“Hindenburg,” definitely does not belong in 
the “scheduled category,” but in that of 
“military and/or experimental” activities, and 
in the 


none was unavoidable or inherent 


airship per se. The only loss of life that can 


be charged up to “scheduled” or commercial 


The “Graf Zeppelin’’ was one of the two highly successful German commercial airships operating prior to 1937. 








airship operation was that of 13 passengers 
and 23 crew in the Hindenburg fire, out of 
97 persons aboard. Thirteen passenger lives 
out of nearly 52,000 carried over more than 
1,400,000 airship-miles is a record that cannot 
be approached by that of the aeroplane. 

As regards airship performance, the follow- 
ing facts are worthy of consideration: no 
scheduled commercial airship flight was ever 
cancelled, or failed to reach its destination ; 
contrary to the experience made with aero- 
scheduled 


flight has ever turned back because of such 


planes, no commercial airship 
irritations as oil leaks, magneto trouble, fuel 
shortage, head winds, or bad weather: in 
effect, none have ever turned back. Deviations 
from scheduled arrival in the worst instances 
were only 15 hours in a four-day schedule on 
a 6,300-mile journey, and 12 hours on a 
4,000-mile trip. Finally, on four out of ten 
trips from Lakehurst, when all. commercial 
aeroplane flights in the vicinity were right- 
fully suspended on account of bad weather, 
the airship “Hindenburg” departed on time. 

In passenger comfort, too, the airship far 
surpasses the aeroplane which, even at its 
high cost, cannot provide floor space or 
volume to compare with that of the airship. 
At reasonable cost, the big ocean-going airship 


can offer the following features: outside 
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Large airships offer passenger space comparable to that available on surface ships. This is one 


of the lounges on the ‘“‘Hindenburg.”’ 


staterooms, with accompanying necessities 
such as real beds; spacious lounges, pro- 
menades, dining-room, library, smoking-room, 
bar, shower-bath, open draughtless windows 
and unequalled freedom from noise and 
vibration ; radio, motion-pictures, radio-press 
news, worldwide communications. 

The “‘Hindenburg” started out with accom- 
modation for fifty passengers, but this was 
soon increased to seventy-two to meet the 
growing demand. The popularity of airship 
travel was attested by an average cabin- 
occupancy of nearly go per cent. Furthermore, a 
comparison between (otal elapsed time, which 
is the true criterion of travel, and scheduled 
time, shows that the airship’s speed record is 
not so greatly inferior to the average perform- 
ance of the transoceanic aeroplane as is 
generally assumed. 

It appears that the possibilities of commercial 
transoceanic air cargo just 


transport are 


beginning to be appreciated. Actually, only 
the surface of this promising field has been 
scratched ; it is found, for example, that as 
far as air express shipments over the Pacific 
by aeroplane are concerned, shipments should 
generally not exceed approximately 500 Ibs. 
per airway bill. Shippers must consult with 
carriers in advance with respect to their ability 
to accept and forward any shipment of one 
piece exceeding 500 Ibs. in weight, or of 
unusually bulky dimensions. Some items are 
not acceptable for shipment at all, others 
The only 


“commodity” rate yet adopted is for news- 


only under certain conditions. 


papers and magazines. Besides other elements 
that go to make up the costs of a shipment, 
basic charges consist of the weight rate per 


pound or a measurement rate per unit of 200 cubic 
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inches. By way of contrast, the shipping units 
for steamships are the ‘on for weight and 
40 cubic feet for measurement. 

Now consider the airship—the ten million 
cubic-footsize that should be the next built. 
Available for stowage of cargo in such an 
airship is a volume of at least 70,000 cubic 
feet. 
possibility for low-density air cargo on a big 


This opens up a hitherto unavailable 
scale. In the airship, hundreds of linear feet 
are available for odd cargo requiring consider- 
able length for proper stowage. A normal 
floor loading of 200 lbs. per sq. ft. would be 
available, but more concentrated loads could 
easily be distributed to the structure. Cargo 
hatches about 16 by 11 feet would be average 
but could be designed much larger if desired. 
On a 2,500-mile non-stop run, an airship 


Thus, 
the airship would have a wide range of cargo 


could carry at least 80 tons of cargo. 


to select from, varying between heavy, 
concentrated, high-density shipments on the 
one hand, and bulky, very light, low-density 
goods on the other. The airship thereby 
would offer a new, interesting and attractive 
proposition to transoceanic shippers. 

As to economy of airship operation, it is 
strongly indicated that this type of aircraft 
can be a paying proposition at passenger and 
cargo rates considerably lower than aeroplane 
rates. There could be no doubt of the lower 
airship tariffs if the rates both for the aeroplane 
and airship were to be predicted on the basis 
of full actual cost, or if the airship were given 
Government support comparable to that 
allotted the aeroplane. 

I wish to emphasize that I have used com- 
parisons between the aeroplane and the airship 


because the public has heard so much more 


The promenade deck on the “Hindenburg.” 





about the aeroplane and seems to accept it 
so readily that pertinent comparisons with it 
may provide a more realistic conception of the 
airship. 

World War II has provided convincing 
proof of the versatility and capacity of the 
lighter-than-air craft, notwithstanding the fact 
that the only airships operated were of the 
These 


operations have nevertheless greatly contri- 


blimp or non-rigid type and size. 


buted to the general art of airship operations. 

When America entered the war, only about 
six assorted out-of-date airships were on hand, 
At 
the end of the war, U.S. Navy airships were 


and only one airship base—Lakehurst. 


found up and down America’s Atlantic, 
Pacific and Gulf coasts, as well as in the Canal 
Zone and the Caribbean, on the east coast of 
South America as far as Rio de Janeiro, and 
in the Mediterranean. The primary missions 
of the U.S. Navy’s airships were anti-sub- 
marine patrol and convoy protection. In 
addition, naval blimps gave air coverage to 
naval training of every description off Southern 
California ; they carried out photographic 
assignments, spotted mine-fields and floating 
mines, conducted rescue flights for crews of 
surface craft and aeroplanes, aided vessels in 
distress. Altogether, the Navy’s blimps made 
§§,900 Operational flights and spent 550,000 
hours in the air. They have demonstrated 
that they are capable of much further develop- 
ment, notably as a weapon to combat tomor- 
row’s submarines with their high speed and 
long endurance when submerged. 

It now appears, however, that large airships 
may first turn up in the transoceanic com- 
mercial field, where they may be relied upon 
to do a fully satisfactory job. 





















The bi Fbetea Feld Few, 


Growing Cargo Loads 


For some months, American airline economists—possibly in an 
attempt to sugar many an investor’s pill—have outdone each other 
in cooking up the most glowing accounts describing the immense 
prospects of the air cargo business. Esmeralda, our favourite air 
hostess, says that if air cargo actually grew like a load which was 
carried a few weeks ago by Slick Airways, the sky would be the limit 
for this latest branch of air transportation. She heard in California 
that this air-freighting company, one of the largest in the U. S., was 
recently given a contract by Campbell’s Soup Company for thé 
transportation of seven million tomato plants from the Californian 
nurseries to Detroit for transplanting. It so happened that transplant- 
ing weather in the east of the U. S. A. was poor at the time, and Slick 
Airways were therefore asked to hold over the shipment. Three 
weeks later, they were finally given the green light for the flight. But 
in the intervening period, the seven million plants had grown in 
weight trom 44 to 79 tons. The soup company was not amused. 
John Citizen will probably pay more for his tomato soup. But Slick 
Airways had no objection. In fact, they are looking around for a 


cargo of mustard seed. 


Not the Easiest Way Out 


Esmeralda reports that, confirming her recent remarks on the 


subject (cf. October issue), people still think they can use the aeroplane 
to solve sticky personal problems. There was the well-publicized 
case a few days ago of Fraulein Doris Brigitte von Knobloch who 
tried to ship herself in a box by American Airlines air express from 
Frankfurt 0. M. to New York to join her German-born boy friend. 
Unfortunately for her—or, an A.A. official said, fortunately, as she 
would have resembled last week’s cold cuts after travelling in an 
unheated cargo hold in the substratosphere—her little game was 
discovered before she left the ground. Then there was the adventure 
staged by 34-year old Torsten Akrell, a Swedish writer of ‘“‘whodunits, ” 
who barged into a Stockholm madhouse. He skilfully laid out the 
nurse, rescued Louise Forsell, his one-armed lady-love in a nightgown, 
boarded his Piper Cub lightplane and forced-landed at Kongsberg 
in Norway—putting an end to his project to fly to the United States . . . 
The two instances show, first, that America has lost none of her 
attraction of the yold-rush era and, second, that if-you want to get 
there by air, you had better equip yourself with passport, visa and 
ticket. 


With their boots on... 


Various airlines are introducing sleeper aircraft on the Atlantic 
and other trunk routes, notwithstanding the fact that in many instances 
today’s travelling times are so short that by the time you retire, perhaps 
after lingering over a night cap and a newspaper, you are just about 
to get up again. Moreover, the substantial surcharges ($ 125. on the 


26 INTER HAVIA 


in California. 





y) 


Atlantic !) inevitable if such operations are to be a business proposition, 
remove this type of service beyond what most people think is the 
limit of their pockets. Esmeralda also finds that quite a few of the 
passengers she consulted on the subject had objections of a psychological 
nature. Apart from their dislike of cabin portions being screened off 
in the manner of the dreadful American Pullman sleepers, or their 
aversion to twenty unknown passengers breathing like whales coming 
up for air, lots of people still feel safer with their boots on... Pas- 
An indication may 





senger figures will ultimately decide the issue. 
be the fact that on September 16th, a PAA sleeper aeroplane landed 


at Shannon, Eire, without a single passenger .. . 


Corporal Esmeralda 


Esmeralda wants to change her job again. She says she will apply 
to the Royal Air Force for that purpose. In a recent British Air 
Ministry release, she read, in effect, that a selected few of the Women’s 
Auxiliary Air Force are to be trained as Air Stewardesses in the near 
future. They will hold the rank of Corporal and draw air crew pay. 
With the R. A. F’s. V.I. P. transport squadron, they will travel all 
over the world. Think of it, sighs Esmeralda enviously, Biarritz, 
Capri, Venice, Rio, Baghdad... Our favourite air hostess says she 
is even willing to stand to attention with a respectful “ Yes, Sir!” 
instead of cracking back at her passengers. 

The R. A. F’s. innovation is not altogether new, however. For 
some time the U. S. Air Forces have had military air hostesses aboard 
aircraft of Transport Command flying on some of the longer routes. 
In particular, we recall one hostess, Corporal Merry Vargo, who a 
year ago was doing duty on the U.S. Army’s famous ‘‘ Statesman ” 
service from Washington to Topeka in Kansas and Fairfield Suisun 
The aircraft, the veteran C-54 ‘*Globester,” was 


replaced at Topeka by the C-54 “‘ Ambassador, ” also known locally 
as the ‘“‘ Topeka Hangar Queen.” ‘There was one V. I. P., a General. 
The rest was a mixed bag: four civilians, including two little girls, 
and a laughing crowd of G.I’s. going to Tokyo. Miss Vargo had 
all it takes and some left over and was perfectly able to cope with 
any situation. A few minutes out of Washington, she stationed 
herself at the forward end of the aisle and addressed the passengers, 
General and all :—“‘ Listen you : the next stop will be Topeka, where 
we are expected to arrive in better than five hours. Until then, you 
will have to put up with me, whether you like it or not. And when 
I say, fasten seat belts, I mean fasten your seat belts...” Corporal 
Merry then proceeded very successfully to make life as agreeable to 
her charges as possible. Her efforts were interrupted only by the cheery 
admonition of the pilot, Lieutenant D. E. Greenfield : ‘ Relax—enjoy 
it—we’ll make it!” 

Esmeralda hopes that, should she become an R. A. F. air stewardess, 
she will meet only well-behaved, obedient V.I. P’s. But she wonders 
if she should not take a Commando training course, just to be on the 
safe side. Maybe Corporal Merry Vargo could counsel her. Bi. 
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ATA Method of Computing Flying Costs 


“ Engineers are not there to build beautiful 


machines ; engineers are there to earn 


money.” It is with this cold shower that 


the temperamental professor of a famed 
technical college each year greets the young 
students who, fired with enthusiasm about 
their future profession, have gathered to 
hear the first lecture on mechanical engineer- 
ing. Neither is it 
operator to purchase aeroplanes that are 
but that 
earn money for him. Should he seek to make 


the wish of the airline 


above all beautiful, aeroplanes 
this clear to the aircraft manufacturer, then 
the latter, as a diligent pupil of the professor 
mentioned above, might reply that he, his 
workers and suppliers, and the oil firms, the 
pilots, the air hostesses, the mechanics, the 
insurance companies, and many others, all 
have to live, and that the aeroplane can 
hence it is the 
itself to 


therefore only cost 
the 


money ; 


business of airline company 


carn this money. It would then be agreed 
that the manufacturers work out how much 
the aeroplane costs to operate; since the 
airline company’s income depends directly 
on the number of tons of freight or the 
number of passengers the aeroplane can 
carry, and how many miles it is flown, it 
that the 


should indicate the flying costs involved in 


will be decided manufacturers 
the carriage of one ton of payload over one 
mile of the trip, thus the flying costs in 
dollars per ton-mile. 

And now the manufacturer will be running 
to the airline operator every minute of the 


day ; he will want to know how long the 


Basic Considerations 


The following data have to be acquired before the flying costs 


can be computed according to the ATA method : 


rrip length D 
Trip duration for D from 
stop to stop Tp hrs, 
D 
Block speed ly 


Tp 
Hourly fuel consumption per 

engine (average for Tp) Bp 
Hourly fuel consumption per 


engine (average for Tp) Oh 
Payload L 


Useful purpose 

Number of engines N 
Number of cylinders per engine Y 

Octane rating of fuel 91 or 100 
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miles (km) 


m.p.h. (km/h) 


Ibs. (kg)/hr. 


Ibs. (kg)/hr. 
U.S. tons (metr.tons) 
Freight or passenger transport 


route will be from take-off to landing, what 
altitude ought to be flown, what wages and 
insurance rates the company has to pay ; 
he will ask whether he has to include the 
airline manager’s salary in his calculation, 
how much this amounts to (as indiscreet as 
that !), over how many aircraft it should be 
divided. Briefly, he will concern himself 
with every angle of the airline business that 
could play a part in his flying-cost comput- 
ation. Since, moreover, he will have to deal 
with several airline companies simultane- 
ously, he will obtain several different answers 
to each question ; and finally, he will com- 
pletely lose his head. 

It is therefore necessary to return to the 
conference table in order to establish exactly 
what belongs in a flying-cost computation, 
and what does not ; which figures must be 
chosen in order that airline companies may 
be able to compare offers sent in by several 
firms, and aircraft firms be able to 
to all 


aircraft 


submit the same offers airline com- 
panies. 

This is the substance of the method for 
computing the direct flying costs of com- 
mercial aeroplanes, drawn up by the U.S. 
Air Transport Association (ATA) as a part 
of its “ Method of Presentation of Data for 
Proposed Aircraft.” This method defines, 
point by point, which costs the manufacturer 
should use in his computation, how these 
which assumed 


costs are determined, and 


and experienced values should be adopted 


for the computation. 


These directives are based on a_ paper 


which two members of United Air Lines 
published at the beginning of 1940.' The 
ATA method, issued in December, 1944, 


differs in many details and numerical values 
the 
currently used by every U.S. firm offering 


from first propcsal However, it 1s 


transport aircraft for sale ; and readers will 


find that descriptions of new airliners in 


this magazine have frequently featured 
flying-cost graphs plotted in accordance 


the ATA method. 


Krom the paragraphs above it will be 
clear that the ATA method of computing 


with 


flying costs does not yield results that can be 
construed as being representative of the 
actual costs involved in airline operations, 
and that these results cannot, therefore, be 
used as fundamentals for economic studies. 
They contain neither the overhead expenses 
of the company, nor the costs of ground 
service to passengers ; they are founded on 


assumed prices that have since increased, 


and on aircraft which have meanwhile 
given place to very much larger types. 


However, they at least make it possible to 
compare the flying costs of different air- 
craft on a uniform and logical basis ; and, 
incidentally, the ATA method is also prac- 
U.S.A. 


describing it in detail is sufficiently justified 


ticed outside the Thus an article 


even if it only serves to incite criticism and 


assist the development of a new and better 


method. 


1 W.C. Mentzer and Hal Ek. Nourse: ** Some Economic 
Aspe.ts of Transport Aircrait Performance.’ Journal of 
the Aeronautical Sci. neces, April and May, 1940, P. 227 
234 and 302—308. 


Empty weight of aircraft less en- 


gines but including airscrews 
Dry weight of one engine W, Ibs. 
lor passenger aircraft : 


Total floor area of all 


Based on other 
detailed data 
of performan- 
ce and con 
sumption, and 
on the tight 
plan (see be 
low) 


Cost of one engine 
of aircraft 
crew : 


lotal cost 
Division of 
First pilot 


flight engineer 





uses standard values 


a basis of comparison. 
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Cargo 


Co-pilot, radio-operator, 


Hostesses, freight attendants 


(kg) 


Wa Ibs. 
j (kg) 


and 


passenger compartments, includ 
ing lavatories and aisles 
Cost of aircraft less engines 


] sq. ft. (m?) 
Ge dollars 
( dollars 
( dollars 


| cockpit personnel 


cabin personnel 


For all other values used in the computation the ATA method 


which precisely constitutes its usefulness as 


9 y 

















Flight Plan 


A uniform formula could not take into account the diversity of 
aircraft types or of the routes over which they are flown, unless, 
in each case, it could also account for the trip length, altitude flown, 
cruising speed and payload. Hence it is first of all necessary to 
establish a flight plan that makes reservations for the aptitudes of the 
aeroplane under comparison. And the ATA method indeed provides 
standard directives for this flight plan, establishing the same con- 
ditions for the different types under study. 

This flight plan embraces all the operations from the stop before 
take-off to the stop after landing, namely : 

Ground maneuvring on cruise power and cruise consumption 
during the following manceuvring times (for take-off and landing 
together) : 

T; 0.07 hr (4.2 min) for single-engined aircraft ; 
0.12 hr (7.2 min) for twin-engined aircraft ; 
0.14 hr (8.4 min) for three-engined aircraft ; 
0.17 hr (10.2 min) for four-engined aircraft. 

Climb to cruise altitude on 80 per cent maximum permissible 
continuous power (METO Maximum Except Take-Off) or on the , 
climb power established as optimum, and with the corresponding 
fuel consumption. 

Cruise. Four instances must be borne in mind, whereby account 
must be taken of the fuel consumption corresponding to the engine 
power in each instance : 

a) flight on 60 per cent METO power ; 

4) flight on maximum cruise power ; 

c) flight on any additional constant powers recommended by 

the manufacturers ; 

d) long-distance flight on variable power at 110 per cent 


maximum-range speed. 


yp : nena Soa AR Cruise speed, V cruise 
Block speed, Vp 





Climb speed, Velim» 








Speeds 
$s § 
NI 
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g 128 4} ip 
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a? pels 
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ao) we oo 
= 6F $$ 1500 
a! 
ft +— Cruise altitude 
4 “0000; 1000 
7500 
a 5000— 500 
| 2500 4 
500 1000 1§00mi_ ‘Trip length, D 


Computation example: a) Flight altitude according to ATA assumptions ; 
speeds, trip duration and fuel consumption of a twin-engined commercial 
transport (Lockheed “ Saturn”: cf. ““INTERAVIA, Review of World 
Aviation ” No. 6, September, 1946, P. 41-47) for different trip lengths. 
Assumed : cruise flight on 360 H.P. per engine with fuel consumption 
of 0.478 lb./H.P. hr. ; climb flight on 450 H.P. per engine with fuel con- 
sumption of 0.670 lb./H.P. hr. ; climb time of 0.013 hrs. to 1,000 ft. and 
0.131 hrs. to 10,000 ft. ; level flight speed (less 10 m.p.h. for headwind), 
see curves. 


Cruise altitudes to be introduced are: 


1) trip length of 200 miles (820 km) or over, 10,000 ft. (3,050 m) ; 
trip lengths of less than 50 miles (80 km), 1,000 ft. (305 m) : 

for trip lengths between 50 and 200 miles, a straight line variation 
of cruise altitude is assumed. . 
Any other altitudes which the manufacturer may consider to be 
optimum. Also for the long-distance flight (see above—d) the 
altitude must be chosen which the manufacturer indicates as 


to 


optimum. 

For executing the calculations a series of performance and con- 
sumption data must be derived from the information supplied by 
the manufacturer, namely : 
engine power during cruise 

and climb Poruise, ri limb 
specific fuel consumption 
on cruise and climb 


HP. (metr.. HP; CV) 


power, whereby 105 per 
cent of the values stated 
by the engine manufac- 


turerare tobeintroduced — bernise, belimh lb./H.P. hr. (gr./CV.h) 
time to climb to cruise alti- 
tude T climb hours 


level flight speed cruising 

and climbing, whereby 

headwind influence is 

counteracted by subtrac- 

ting 10 m.p.ht (16 km/h) — Veryise, Vetim m.p.h. (km/h) 
climb trip Detimb Telimb X Vetimb miles (km) 


from which may be calculated : 


‘ sam , D -Detim 
Tp= It t Tclimb + 


I ‘cruise 
D 
Vy = 
, 7 D 
] D—Detimb 
By : Pelimb * Delimb ‘ Vclimb + P, ruise % Deruise ( I f , ) 
Tp J cruise 


The payload L likewise has its place in the flight plan, since it 
cannot be calculated before the total fuel consumption B, xT, 
is known. The ATA method does not state in detail how 1 must 





























N 
5 Payload, P 
‘D Oil 
s Normal tanks full 
Fuel consumption, 
N x Ba x Tp 
Fuel reserve 
in ane nr Serine / 
| | | 
ones —}—____} | 
| | | 
| 
| Tare weight 
6000 1 / | incl. crew 
| 
som | — P| 
| | 
| | 
| Ly 
500 1000— 1500mi Trip length, D 


Computation example : b) The payload for different trip lengths is obtained 
from the maximum take-off weight less the tare weight (incl. crew and 
equipment), the consumption reserve and the necessary fuel and oil 
reserves. On short hauls, however, the payload is limited by the volume- 
capacity of the passenger and cargo compartments and also by maximum 
landing weight after consumption of the fuel necessary for the trip (A). 
The aircraft type taken as example features : take-off weight, 16,000 Ibs. ; 
maximum landing weight, 15,250 lbs. ; limited payload, 2,976 lbs. 


Oe 
oS INTER TSCHAVIA VOLUME II — NOVEMBER, 1947 





TCR 























be calculated, as the weights are already given, after a standard 
pattern, in the description of the aircraft’s construction. All the 
same, the following points must be borne in mind : 

Apart from the requisite fuel, it is necessary to carry (without 
exceeding the maximum take-off weight) a reserve of fuel. This 
reserve must suffice for 200 miles (320 km) plus 45 minutes or trip 
length plus 45 minutes, if the trip length is less than 200 miles. 
In the calculation of the fuel reserve it is assumed that the aircraft 
is loaded to maximum landing weight and that the speed of operation 
is 125 per cent of that corresponding to maximum range operation. 

There must likewise be a reserve of oil, which is normally computed 
as a conservative ratio to the fuel reserve. Under no condition may 
the oil reserve at take-off (volume of reserve oil, oil consumed in 
flight, minimum operating oil) be less than 1/40th of the corresponding 
fuel reserve. If no inter-tank oil transfer system is installed, this 
ratio must be increased to 1/25th. 

The payload may not be chosen in a quantity exceeding that 
permitted by the disposable space in the aircraft. Hereby, 170 Ibs. 
(77.1 kg) are counted for each passenger, 40 Ibs. (18.15 kg) in sleeper 
operation or 30 lbs. (13.6 kg) in daytime operation for his baggage, 
and a density of cargo and passengers’ baggage of 10 Ibs. per cu. ft. 
(160 kg per m3) of cargo space. This limitation of the payload is 
noticed particularly on short-line operations. 

Finally, it must be specially stressed that full exploitation of 
the available payload (limited by weight or space) is assumed in the 


flying-cost computation. 
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Hourly fuel consumption per engine, By 


Diagram 1: Fuel cost 
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Hourly oil consumption per engine, Oh 
Diagram 2: Oil cost 
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Computation of Flying Costs 


According to the ATA method the total flying costs are composed 
of twelve separate items ; for each of these the ATA directives give 
a formula into which the pre-determined values must be introduced, 
thereby directly yielding, for the item in question, the flying costs 
in dollars per U.S. ton (2,000 Ibs) of payload and mile trip. This 
system has different disadvantages and is therefore not always used, 
even by U.S. aircraft manufacturers. First of all, the payload is 
introduced into all twelve items, notwithstanding the fact that it 
often varies with the trip length and the adaptation of installations 
and equipment to customers’ wishes. Many components of the costs, 
such as depreciation, overhauls, maintenance, as well asa part of the 
crew pay and insurance rates are by their nature not dependent on 
the speed, but on the flying duration, so that the block speed must 
be artificially introduced into the computation in order to associate 
And finally the 
involves 


these costs with the mile (or kilometre) flown. 
conversion of U.S. ton-kilometres 
more work when this has to be carried out for each separate item. 
For these reasons we have preferred, in the following description, to 


express the separate cost-components in dollars per flight-hour ; 


ton-miles into metric 


the dollar is an international monetary unit, and the time unit 
suppresses the divergencies between the English and metric systems 
of measurement. Meanwhile, this choice involves one inconvenience 
that should not go unmentioned : the mean block speed, that depends 
on so many factors, appears in certain simple formulae in which the 
expenditure could be coupled directly with the trip unit—mile or 
kilometre. 

Nevertheless, a start will be made in every section from the ATA 
formulae proper for the different items from C, to C,, in dollars per 
U.S. ton-mile. Eliminating the factor 1/(V, L) yields the costs 
C’, to C’;, in dollars per flight-hour, also presented in the graphic 
The standard scale for coordinates—5 mm for 1 dollar 
should permit the significance of the separate items 


diagrams. 
per flight-hour 
to be estimated and the total costs per flight-hour to be determined 


in approximation. 


1) Fuel 


N Bh Mp 
Dé 


fuel cost 
1 specific weight of fuel 


Fuel cost : 
for 91 octane fuel: 
for 100 octane fuel : 
Specific weight of fuel : 


$0.13/U.S. Gal. ($0.0343/litre) 
$0.16/U.S. Gal. ($0.0423/litre) 
6 Ib./U.S. Gal. (0.719 kg/litre) 


In order to express the fuel cost in function of the flight-hour, 


the above formula is transformed as follows : 


N By 1 ee 
Vy, 1 


( fuel cost 
. specific weight of fuel 


Introduction of the numerical values (with 4,, in 


: 0.13 ; 
for 91 octane fuel: C’, r N By 0.0217 N By 
) 
i O16 ee 
for 100 octane fuel; C’, —N Bh 0.0267 N By, 


The accompanying diagram enables the fuel costs to be read off 
for one engine ; it must not be forgotten to multiply the value read 


off by the number of engines. 


2) Ol 


factor for oil drain) N Peruise 


oil cost (specific oil consumption 
Ve L 


specific weight of oil » 
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3 per flight-hour 


Depreciation, $ C’ 


Oil cost 


Specific oil consumption 
Factor for periodical oil 


drain 


Specific weight of oil 














$0.45/U.S. 


0.01 Ib./I 


20 per ce 


7.5 Ib./U. 





Gal. ($0.119/litre) For simplification purposes this formula is transformed : 
{1.P. hr. (0.00448 kg/CV hr.) 
C oul cost (hourly oil consumption N Qy -+ factor for oil drain) l 
nt 2 specific weight of oil Vy L 
S. Gal. (0.899 kg/litre) , 
*7VaL 


Introduction of the numerical values (with Q, in Ib./hr.) gives : 








40 
| ie 0.45% 1.20 
Ge —- N Oh 0.072 N Op 
> io 7 b 
58 
In this form the formula couples engine power and specific oil 
consumption only indirectly with the factor of hourly consumption. 
% i ee: : 
lhe ATA method enables, on the one hand, this to be calculated 
from the cruise power by adopting a specific consumption of 
ad 0.01 Ib./H.P. hr. (0.00448 kg/CV hr.), but recommends, on the other 
hand, the introduction of the hourly oil consumption Q, as an 
32 |— appropriate fraction of the fuel consumption B, ; in relation to the 
Ppro} | h 
total costs, the difference is insignificant. In the accompanying 
90 diagram, the scale has been chosen so that the oil cost can be read 
off directly beneath the fuel cost, the oil consumption being 1/40th 
of that of the fuel. 
28 }-—_—— 
2% 3) Depreciation cost of aircraft less engines 
mb C. l Ce salvage value i ” l 
+” annual utilisation depreciation period VL * Tee 
2b Annual utilisation 3,650 hrs. (10 hrs. a day) 
Salvage value 10 per cent of cost new Cy 
Depreciation period : 
» for Cq of $100,000 or less 5 years 
for Cqa between $100,000 and , Ca 100,000) 
(5 ) years 
$1,000,000 300,000 
18 for Cq of $1,000,000 or more 8 vears 
It seems probable that these figures were based on the assumption 
as that small, cheap aircraft have a shorter life than large, expensive 
types, but that the latter, because of their becoming obsolete and 
ih because of the limited durability of light alloys, must be amortised 
within eight years. 
12 } o I 0.90 Ca Gr 
Thus ¢ —— 0.000247 
3,650 depreciation period depreciation period 
10 |- 5 . 
3 4) Engine depreciation 
@ }— | c 
| | 2 . N Ce l fates 
L— | |. 3 C4 C's Vel 
6 — wi ee | 63 depreciation period annual utilisation Vy L 
TT or 2 
- 45 a Depreciation period 4 years 
| | a Annual utilisation 3,000. hrs. 
4 }—————---- -} ~---- t — 
| The standard life of an engine is therefore considered to be 
2 = _ = — eee | 12,000 running hours. 
| | | See tt LS ee 
PG" 0.0000833 N C, 
| ws © 4~ 12000 
i 1 od 
Cost of aircraft less oye > . P 
100000 500000 1000000 s "gna Ce 7 [he curve is only valid for one engine, so that the costs read 


off for each flight-hour must be multiplied by the number of engines. 


Diagram 3: Depreciation of aircraft less engines 





5) Engine overhaul and repair 





ts 

. * : ra 

= | “| C comparative factor for ee fone se oe 

- 4 ° number of engines cost per flight hour 

:.* 1 weight factor factor for number of cylinders 

oh | | | | | : , 

ae | { t = comparative material ) weight factor cost factor I 

. | ; | cost per flight-hour 2 V, 1 
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= | i — i 1 | cc’ : L 

Fa 10000 20000 +=30000 40000 += 50000: 60000 $ Cost of one engine, Ce Vp 

=) This formula is based on experienced values of labour and material 

Diagram 4: Engine depreciation costs for the periodical overhaul and repair of the engines of a well- 
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known comparison-aircraft, the Douglas DC-3. It is assumed that 
the overhaul costs per flight-hour vary as follows for aircraft of other 
types: total costs proportional to the number of engines ; labour 
costs in accordance with the mean value of two factors, one of which 
is proportional to the engine weight, the other to the number of 
cylinders ; and finally the material and spare parts costs in accord- 
ance with the mean value of two factors, the first one again being 
proportional to the weight, the second one, in contrast, to the cost 
of the engine. The values for the aircraft under study are therefore 
not introduced directly into the formula, but as comparative factors, 
proportional to the corresponding values for the Douglas DC-3. 
Hence we must first determine these comparative values for the 
DC-3 : 

Number of engines 

Weight per engine 

Number of cylinders per engine 

Cost of engine 

Labour cost g 

Material cost $: 


(635 kg) 


> per flight-hour 
800 per flight-hour 


Thus, with W, in Ibs. : 


W,/1,400+ Y/14 W,/1,400 + C,/12,000 
2.80 


» 9 


‘és BY 
Gs = (1.25 


~ 


N (0.000223 W, 0.0223 Y 0.00050 HW, + 0.0000583 C,)} 

The value in the parenthesis may be read off from the diagram ; 
its two first terms, representing labour cost, are plotted towards 
the top, and its two last terms, representing material cost, towards 
the bottom of the diagram. The total value of the parenthesis can 
thus be read off, for the engine weight in question, between the 
suitable upper and lower curves, and must be multiplied by the 


number of engines. 


6) Airframe overhaul and repair 


factor for number of engines 


Ce nw labour cont size facto 
" per flight hour 2 
pooper raya weight factor + cost factor ) y + % 
cost per flight hour 2 Vel © Vb 


This formula likewise uses comparative factors to derive the 
required costs from those of overhauling and repairing the DC-3. 
These factors account for the size of the aircraft, namely the empty 
weight less engines for cargo aircraft and the total floor area less 
that of the crew compartments for passenger transports, as well as 
the number of engines to obtain the labour cost ; then, again, the 
empty weight less engines and the corresponding part of the aircraft's 
cost, in order to determine the material cost. Here are the basic 
values for the DC-3: 

Number of engines 2 
13,800 Ibs. 
$100,000 
223 sq. ft 
$3.10 per 
$2.50 per 


Empty weight less engines (6,260 ke) 
Cost less engines 

Floor area less crew compartments (20.72 m?) 
flight-hour 
flight-hour 


Labour cost 
Material cost 


Thus (with W, in lbs.) for cargo aircraft : 


ss W,/ 13,800 N/2 W,/ 13,800 C,/100,000 
G'e = 3.10 2.50 


9 ” 


0.000112 Wa 0.775 N 0.0000906 W, 0.0000125 C,, 


and for passenger aircraft (with F in sq. ft.) : 


“ F'/2234-N/2 
i a 3.10 , 2.50 


b 


Wa/ 13,8004 


2 


C_/ 100,000 


0.00695 F 0.775 N 0.0000906 Wa 0.0000125 Cy 


As in the preceding item, the labour and material costs may be 
read off together or separately from the accompanying diagram ; for 
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Diagram 5: Engine overhaul and repair cost 
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Diagram 6; Airframe overhaul and repair cost 


passenger aircraft, however, use must be made of the floor-area 


scale at the top edge of the diagram for the labour cost, instead of the 


lower scale for the empty weight. 
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:’, per flight-hour 


( 


> 


Ground service cost. 


‘’s per flight-hour 
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Pay cost, 





7) Atrcraft and engine ground service 


C comparative labour and 
: material costs per flight-hour 


2 « factor for number of engines 


Pa weight factor | a I 
3 Vil 


ws HF 


Use is again made of comparative factors, whereby this time the 


labour cost (cleaning and inspection) has been grouped with the material 
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Diagram 7: Ground service cost 
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Diagram 8: First pilot’s cost 
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cost (grease, cleaning products, brushes, etc.) and double significance 
given to the number of engines. Comparative values for the DC-3: 
Number of engines 4 
Empty weight less engines 13,800 Ibs. (6,260 kg) 
Labour and material costs : 
for cargo aircraft $5.50 
for passenger aircraft $6.87 
Thus for cargo aircraft (with W,, in Ibs.) : 


Wq/ 13,800 : 
0.000133 Wy 


” 2x N/2 
Cz = 5.50 | : ) = 1.83 N 
3 

and for passenger aircraft : 


2x N/2+ 
3 


0.000168 I, 


W/ 13,800 
) - 229 N 


C’. 6.87 | 


8) First pilot’s cost 
Cg = (14 


insurance vate) (annual base pay/annual hours 


day-night factor mileage vate factor) Ta 
b 


hourly vate factor 


” I 
=e oy 

In the U.S.A. the pay of a first pilot is composed of three items : 
a) an annual base pay ; 6) an hourly rate graded according to the 
block speed ; and c) a mileage rate, computed in terms of the number 
of miles flown in excess of 100 m.p.h. A 50 per cent supplement is 
paid to his hourly rate for night-flying, night-flights being assumed 
to take up 66 per cent of the flying time in cargo transportation 
and 50 per cent in passenger transportation. The insurance rate 
includes accident, life, old-age and unemployment policies. The 
following details to be introduced were, on the average, approximately 
correct up to Spring, 1947. ° 

Insurance rate 7 per cent 

Annual base pay $2,400 


Annual hours 850 
Hourly rate: 
with Vy, in m.p.h. $3.55 0.0066 I), 
with V, in km/h $3.55 0.0041 Vy 
Day-night factor 
in cargo transportation (50 per cent 
supplement on 66 per cent of flights) 1.33 
in passenger transportation (50 per cent 
supplement on 50 per cent of flights) 1.25 
Mileage rate : 
with Vy, in m.p.h. $0.0L (Vy 100) 
with Vy, in km/h $0.0062 (Vy 161) 


Thus for cargo aircraft (with V, in m.p.h.): 


G's 1.07 |2,400/850 (3.55 0.0066 Vy) 1.33 0.01 (Vy 100) 


7.00 + 0.0201 Vy, 
and for passenger aircraft, whereby the factor 1.33 is replaced with 


L.2o: 


C's = 6.70 + 0.0195 Vy, 


9) Co-pilot’s, engineer's and radio operator's cost 


Annual base pay 


l 
C, I insurance vate (speed factor 
? \ : nies e) ( Annual hours) ] a ateeell asia ae 


This section of the crew receives a higher pay which, however, 
is not wholly fixed (as is shown in the figures below), but is dependent 
on the block speed and only reaches its full rate at a speed of 160 
m.p.h. (257 km/h). 


*Cf. “ Fortune, ” June, 1947, P. 137-139 and 168-175. 
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Co-pilot, flight engineer 














Insurance rate 7 per cent he pilot ; 
‘ = and radio-operator 
Annual base pay $3,700 a? ' 
Annual hours 850 = 
Speed factor : P= 
with I’, in m.p.h. 0.5 V,/320 - 6 
with I’, in km/h 0.5 V,/515 es 
“3 Cargo aireraft 
C' 1.07 x 3.700/850 (0.5 1”,,/320) 2.33 + 0.0145 ly per crew = 4 en 
member (with I’) in m.p.h.) © personnel 
v 2 Passenger aircraft 
y 
7b | | 
© 100 00 mM, 
A 00 | 20 300 | 400 yh 
-¥ 200 400 600 Km/h 


10) Cabin personnel costs 


C,, is calculated after the same formula, with the same insurance 
10 


rate and the same speed factor as Cy. In contrast : 


: Block speed, Vi, 
Diagrams 9 and 10; Remaining crew's cost 





cs 2 ——_— T - - Cabin personne! 
Annual base pay on cargo aircraft $1,800 & 1 - ——_——} — ape _ Cockpit personne! 
Annual base pay on passenger aircraft $1,600 2 ——— 700 500 400| mph 
Annual hours 900 and 
200 400 600 Km/h 


Thus (with V, in m.p.h.) for cargo aircraft : 


cc 1.07 x 1,800/900 (0.5 1”, /320 1.07 0.00669 V), 


and for passenger aircraft : 


$/hr. 


: Block speed, Vi, 
Diagram 11: Crew expenses 








100 200 300 400 mph 
C’ 19 = 1.07 1,600/900 (0.5 \’,/320) 0.951 0.00594 Vy, Z r 7 ay ‘ ‘ 
for each member of the cabin crew. 100 200 300 400 500 600 Km/h 


11) Crew expenses 


( il (expense rate number in crew) ] 


According to this ATA formula the expenses are per ton-mile 
(or metr. ton-kilometre), independent of time and speed. To base 
them on the hourly flight performance, like the other items, the 


following transformation is necessary : 


c 1 cr ! 
11 (expense raté number in crew *~ Vy) — 1 > 
V,L Vy, L 
Since the air hostesses must be accounted for, the expense rate 
varies : 


$0.00225 per mile ($0.00140/km) 
$0.00344 per mile ($0.00214/km) 


for cockpit personnel 
for cabin personnel 


With V, in m.p.h. this works out per head at: 


cockpit personnel: C’;, 0.00225 Vy 
cabin personnel: CC’), 0.00344 Vy, 


» per flight-hour 


12 


$C’ 


Block speed, Vy, 















































© 
12) Aircraft insurance : 
C (insured value/C,) x insurance rate x C, 
= annual utilisation 
l 
( public liability and property damage ) V» | 7 
b 4 
- l 
5 ante 
Vv, L 6 - =, eee Senet 
Hereby must be introduced : | 
‘ ee 
Insured value/total cost 90 per cent 
Insurance rate 8 per cent 
Annual utilisation 3,650 hrs. 2 = 
Public liability and property 
damage (P.L. and P.D.) $0.0013 per mile ($0.0081 /km) | 
i | 
a 0.9 0.08 _ ; 
/ 49 3650 Ct + 0.0013 Vy = 0.0000197 C, + 0.0013 Vy 500000 1000000 1500000 § 
3,650 Total cost of aircraft, Cl 
The accompanying diagrams give the values of the two terms ; 
ababile Diagram 12: Aircraft insurance cost: a) P.L. 
separately. and P.D. rate; b) Insurance rate 
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Summary 


eventually 


cost 


\ddition of the items C", to Cn 


the number of engines or 
per flight-hour. 


separate 


multiplied by crew members, directly 


vields the total costs C’,,,,, The mission now is, 


once and for all, to introduce the block speed and payload, and first 
to compute the flying costs per trip unit, @.e., in dollars per aircraft- 
mile (or aircraft-kilometre) 


C'rotal 
Cp total 7 
h 


and then per transport performance unit, ?.e., in dollars per ton-mile 


(or metr. ton-kilometre) 


Crotal Cp total 


Vol L 


( total 


Chis calculation must be executed for various trip lengths D, 
whereby C’,, C's, Cx, Cy, C'yy and C’,, and the P.L. + P.D. part of 
CC’, have to be determined anew in each case, whilst C’, to C’, 
and the main term of C’,, can be taken over integrally. The values 
for the block speed V’, and the payload 1, which must likewise be 
calculated anew for each trip length, vary considerably : V’, increases 
with the trip length D, as the manceuvring and climbing times lose 
in relative importance with increasing ranges of operation. For 
short trips, on the other hand, the payload can no longer be increased 
at the rate with which the weight of the fuel and oil reserves decrease, 
since it is limited by the cabin and cargo-hold space. Finally, the 
values thus calculated for the flying costs per aircraft- and U.S. 
(or aircraft- and metr. ton-kilometre) plotted 
And this results in the flying-cost diagrams 


ton-mile must be 


against the trip length. 
which this article set out to explain. 


Can the ATA method be improved ? 


The ATA method may not be criticised on the grounds that its 
numerical fundamentals are no longer in strict compliance with 
current conditions. Otherwise this would mean introducing a new 
computation method every two or three years, which would hardly 
be feasible before a better one had replaced it. In effect, the useful- 
ness of the ATA method is really based on the fact that it clearly 
defines the concept of “ direct flying costs ” and that its application 
is already very widespread. It also appears useful as a pattern for 
comparative calculations which airline companies might wish to 
make for their own purposes, whereby they could replace the standard 
ATA constants with their own experienced values. 

In setting out to improve the ATA method, it would be far 
more preferable to continue in the existing tracks, in an endeavour 
to make the various formulae more precise and logical, and to improve 
their coordination, thus creating better means of comparing different 
aircraft types and freeing the results from conjuncture. 

With this is mind, it would be wise to abandon the scale of costs 
based on the dollar, which already today leads to errors because of 
the general increase in prices, and henceforward to speak, for example, 
of “cost points” per flight-hour, per mile, per ton-kilometre, etc., 
that could be converted into currency by means of the general price 
index, or else an airline flying-cost index controlled by an official 
organisation. 

In the equations for C, and C, (engine and airframe overhaul 
and repair costs), for example, there is, apart from the “ weight 
factor” which 


factor,” constant for each aircraft, a “ cost , will 


increase for the same aircraft if the pay standards and material 
costs are increased ; and the material costs, which also depend on 
the pay level, are again to be found in front of the parenthesis in 
the form of an experienced or fixed value. This would signify that 
the repair costs are hit more heavily by the general price increases 
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50 1 
' 
aie © | C188 Aircraft insurance 
a : ; C’12p = P. L. and P. D. insurane, 
la —" | her Crew expenses 
C’y Co-pilot’s cost 
40 } 
Fee 
2 35 |-— +———+ t—— 
pis | C’s First pilot’s cost 
7) | | 
a, | 
; 
3) 
S 30 PO ER | = | 
= 25 | | "9 Ground service 
: 
t 
5 20 | | C's Airframe overhaul 
or Ye ee { 
~ - a a 
oa | C’5 Engine overhaul 
> 1 un... = 
- 15 + + t sa 7 “ . P 
5 ee eee C's Engine depreciation 
10 | | C’3 Airframe depreciation 
pCO aan ! 
a ee man C’9 Oil 
i 2 
5 | | | | | 
he luel 
| | 
200 400 =600 600 1000 =1200 1400 | mi 
a a ne a ae Oe a ce 
500 1000 1500 2000 ‘kn ‘Trip length, D 


Computation example: c) Hourly flying costs computed with the aid of 
ATA formulae and the accompanying diagrams. Substituted numerical 
Passenger aircraft ; N 2; fuel, 91 octane; Y 7 


values and data : . 
1015 Ibs. ; / 178.2 sq. ft.; Cu $114,000 ; 


Wa 9,210 Ibs. ; W, 


Ce $9,250; Cy $132,500; crew 1 pilot and 1 co-pilot. 
60 
| | | oc 
| | 8 
| f US. ton: > 
55 F ———_+——— ——-— #22 
| / = 
/ 
| / 
.50 T t mee 2.00 
\ — 
\ — jmph 
45 SS t . 7180 1.80 


Block speed, Vy 











Payload, P 





Crotat in $ per U.S. 


Payload with full 
fuel tanks 





otal flying costs in $ per aircraft-mile or $ per U.S. ton-mile 


20 


05 





1 
| | 
| | 


500 1000 1500 mi 





Trip length, D 


Computation example: d) Flying costs per aircraft-mile and U.S. ton 
mile based on the hourly cost as in c) ; block speed as in a), payload as 
in b). A limited payload and correspondingly increased flying costs 


per ton-mile. 
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than the other flying costs—and this is evidently not the case. 
Should one not be able to demand that the manufacturer, whose 
business it is to furnish the entire cost computation, work out the 
‘cost factor ” on the basis of the man-hours necessary for production 
of the aircraft, or, for instance, on the basis of the price levels at 
the end of 1944, and introduce this value into his computation ? 
Besides, these formulae and that for the ground service make no 
provision for the fact that different aircraft of the same size may call 
for unequal amounts of maintenance work owing to their construct- 
ional differences, or for the fact that an aircraft which is expensive 
to buy may be cheaper to maintain than a low-priced type ; the 
formula assumes the exact contrary. It may all the same be pointed 
out that these discrepancies have a direct bearing on the cost items, 
and the most difficult task of all was to procure reliable basic data 
in this field. Proof thereof is given in the bold transfer of experienced 
data on DC-3 operations to aircraft of the size of the Boeing “ Strato- 


the airlines can establish sufficiently long-term statistics on the 
flving costs of their four-engined airliners. 
Can the ATA method be used outside the U.S.A. ? 


reason to doubt it, when one thinks of the countries in which transport 


[here is 


prices, customs tariffs, and taxes are greatly increasing the costs of 
fuel, but where labour is cheaper than in the U.S.A. In such cases, 
the ATA coefficients for flying costs do not only lose their usefulness 
as absolute values, but also their utility as a basis for comparison, 
at least as regards short-line transport aircraft. 

Meanwhile, the long-range airliner is a universal means of trans- 
portation, like the merchant ship. Attempts are already being made 
to exempt fuel from duty at international airports, and the overhaul 
and repair yards in low-price countries are piling up orders. It may 
not be long before flying costs are based on world-market prices. 
In this event they would be computed according to an internationally- 
recognised system, perhaps not an ATA method, but a [ATA method. 





cruiser. ” 


This shortcoming will no doubt be remedied as soon as 


¥: 


REGULATING METHODS FOR GAS TURBINES 


By B. 


In view of the knowledge and experience 
gained in neighbouring fields of mechanical 
engineering, the design of important gas- 
turbine sub-assemblies has never offered any 
insurmountable difficulty. Meanwhile, many 
different approaches were taken in order to 
attain the objective, with the result that 
the contemporary engines do not present 
a uniform picture. 

It was anticipated that the greatest diffi- 
culties would originate from the combustion 
chambers. In this connection, any useful 
experience available from related fields was 
very scanty. A way out was found by 
reducing the scale of the problem, this by 
having the combustion proceed in individual 
chambers. The latter could be modified at 
little expense, and thereby enabled manifold 
variations to be made in the experiments. 
Since there are no masses in alternating 
movement in gas turbines, there are no great 
forces reacting on the bearings, so that the 
problems in connection with the bearings 
were not as significant as in the case of 
reciprocating engines. Great uncertainty 
reigned, however, in the establishment of 
conditions for the regulating methods. The 
initial types were equipped merely with a 
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fuel cock and, at best, with a limiting device 
to control the maximum rotative speed. 
By coordination of the experience gained with 
these manually operated regulating devices, 
it was hoped that, before long, sufficient 
design fundamentals would be obtained. 

A complete knowledge of the engine’s 
characteristics constitute the basis for de- 
signing a regulating system. The faster the 
engine’s development advances, the more 
the design of regulating methods will lag 
behind. It is therefore necessary for engine 
evolution to slow down, before the regulating 
methods can make up for lost ground. 

This tendency was likewise manifested in 
connection with reciprocating engines. It 
was not before the engine development 
proper had been concluded, that the suc- 
cessful design of fully-automatic regulative 
systems began; and it was their absolute 
reliability which first enabled maximum 
efficiency, operating security and long engine 
life to be attained. 

Since, for understandable reasons, little is 
known of the plans of firms currently design- 
ing regulating systems, this article is confined 
mainly to describing and summarising those 
data at present available, and to discussing 
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the problem as such. It is based primarily 
on the promulgated work and experience of 
firms which 


German specialised in this 


particular field. 


CHARACTERISTICS 
OF GAS-TURBINE ENGINES 


The airscrew-turbine converts a part of the 
liberated combustion heat of the fuel into 
kinetic energy for driving the compressor 
and the airscrew; the pure jet engine uses 
this part solely for driving the compressor. 
The useful remainder of energy is employed 
for accelerating the exhaust gases, thus for 
producing thrust. 

The general combustion equation is applic- 
able to the combustion of fuel in the 
chambers : 


Ge H 


whereby 7, = Temperature of combustion 
gases ; 

Temperature of air prior to 
combustion ; 

Gph= Weight of fuel; 

Gy Weight of air ; 

H Lower calorific value of fuel ; 


Lo 
~r 














C. Mean specific heat of com 

bustion gases ; 

1 Combustion efficiency, 
\ccording to this equation, the combustion 
temperature is dependent on the original tem- 
perature of the air, the weight of the fuel and 
the air, and on certain constants. 

The thrust produced can be calculated 


according to the principle of momentum : 
5 m (V-v) 


whereby 


Ss Thrust 

m Mass flow 

V Efflux velocity 
v Speed of flight 


Accordingly, a given thrust can be produced 
by small mass with high efflux velocity (pure 
jet engine), or by large mass with low efflux 
velocity (airscrew-turbine). Referred spe 
cially to the pure jet engine, this means that a 
given thrust can be produced either by 
combining low engine rotative speed (i.e., 
with small mass of efflux gases) and high 
combustion temperature (i.e., with high 
efflux velocity), or else high r.p.m. and low 
combustion temperature. 

Meanwhile, since rotative speed and com 
bustion temperature may not exceed the 
limits set by the structural strength of the 
engine, these two factors, in turn, place a 
limit on the maximum thrust. 

The relations between those functional 
factors of the gas-turbine engine principally 
affected by the regulating system are estab- 
lished by the laws mentioned above. 

As it is a difficult matter directly to 
measure the thrust whilst on board an 
aeroplane and, moreover, since the amount 
of thrust is not a safe standard for asserting 
an engine’s requirements, the rotative speed 
and the combustion temperature constitute 
the most important characteristics for devis- 
ing regulating methods. Fig. 1 reveals their 
relations to one another in the case of a jet 
engine with adjustable exhaust nozzle area, 
an “extract ” from the entire working range 
being shown for two atmospheric extremes. 

Maximum and minimum _ temperature, 
maximum and idling r.p.m., the curves of 
maximum and minimum jet nozzle area, 
and the maximum pump-output of the com- 
pressor circumscribe the engine’s operational 
range. Within these limits, the engine can 
function at all points characterised by an 
angular speed and a combustion temperature, 
so that values can be chosen freely for these 
two factors. Jet engines without adjustable 
jet nozzle area do not feature this liberty, as 
each constant angular speed is allocated a 
given combustion temperature. 

To alter the angular speed, it is necessary 
to upset the balance between turbine output 
and the power absorbed by the “ consumers. ” 


consumption. As a result of the high speed 
at which the masses revolve, the energy to 


This can be done by modifying : 
a) the total amount of heat furnished, 
by varying the quantity of fuel injected ; — be stored is very great in proportion to the 
4) the power consumed, by varying the excess energy, particularly in the case of 
airscrew blade-pitch angle ; airscrew-turbines with axial-flow compres- 
the distribution of power between the sors. The resultant angular accelerations are 
therefore much smaller than in piston engines ; 


moreover, the excess energy depends pri- 


turbine and the jet pipe, by varying 
the exhaust nozzle area. 

marily on the specific weight (y) of the air 
sucked in. Figs. 2 and 3 show the acceleration 


Most effect is derived by varying the input 


of thermal energy, or by changing the output 
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Fig. 1: Characteristics of a pure jet engine with variable jet nozzle avea : angular speed plotted 
against combustion temperature. 
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rig. 2: Variation of angular speed n, fuel 
pressure px, and temperature after turbine t,, 
during acceleration from idling to full-load speed. 
Junkers 004 jet engine 

3,000 m altitude 

Speed of flight, 450 km/h 

tw calculated real variation of /, 

Acceleration valve with altitude corrector (at A 


curve for the Junkers 004 at two different 
altitudes ; plotted against the time are the 
angular speed (mz), the fuel pressure (f,) 
and the gas outlet temperature (¢,). It is 
easy to recognise that the slope of the r.p.m. 
curve is dependent on the altitude. In view 
of the indication delay of the thermal element, 
the temperature ¢, does not correspond to 
that actually prevailing. This variation of the 
angular acceleration with the altitude applies 
to both the pure jet engine and the airscrew- 
turbine. 

Since the combustion chambers’ character- 
istics depend to a great extent on their 
construction, peculiarities result, notably 
at altitude, that are not typical of all gas- 
turbine engines. It does not come, therefore, 
within the scope of this article to deal with 


these problems. 


THE AIRSCREW 


The airscrew of a gas-turbine engine is not 
essentially different from that of a reciproca- 
ting unit. Any special problems and diffi- 
culties arise primarily from the inter-action 
of power plant and airscrew, and in using 
the airscrew as a brake to decelerate the 
forward speed. 

To create a positive thrust the airscrew 
must be driven by the power plant. In flight, 
however, the airscrew can eventually be driven 
by the air stream, whereby it takes up power 
which must be used up inside the power 
plant. In this process, which can be called 
passive braking, brake thrust is created, the 
energy used up in the engine being drawn 
from the kinetic and potential energy of the 
entire aircraft. At certain angles of blade- 
pitch, meanwhile, it is also possible to produce 
braking thrust by drawing on the engine 
output. This process could be called active 
braking. 

In Figs. 4 and 5 the curves of the thrust 
and output of an airscrew are given for four 
different conditions. The following is note- 


worthy : at high speeds near the ground the 
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Variation of angular speed n, fuel 
pressure py, and temperature after turbine t,, 
duringfacceleration from idling to full-load speed. 


Fig. 3: 


Junkers O0O4 jet engine 

9,000 m altitude 

Speed of flight, 450 km/h 

iw calculated real variation of 1, 

Acceleration valve with altitude corrector ; diaphragm 
7) 


airscrew can take up large outputs and 
thereby produce considerable brake thrust ; 
at landing speed and when taxiing, only 
active braking is possible. The output curves 
show a maximum negative at the point 
of reversion. At this point the regulative 
direction reverses, which means that below 
a certain blade-pitch angle, a reduction in 
this angle causes an increase in the power 
absorbed. 

Fig. 6 shows the thrust which an airscrew 
can produce, plotted against the speed of 
flight ; Fig. 7 shows the range of the pitch 
angle for different speeds at sea level. 

As the airscrew can be driven by the com- 
pressor shaft as well as by its own turbine, 


both cases should be investigated separately. 
a) Airscrew Driven by the Compressor Shaft 


The positive power range does not differ 
from that of a piston engine. Care must be 
taken, therefore, not to use the potential 
and kinetic energy of the whole aircraft for 
accelerating the gas turbine. Since it is 
possible to brake actively and passively, the 
resulting braking thrust and torque moments 
may attain such high levels that it would be 
necessary to avoid certain pitch angles, 
for reasons of strength as well as flying 
technique. Passive braking at high speeds 
of flight and active braking at low speeds 
enable the braking thrust to be varied at any 
time from zero to its maximum value. In 
altitude flight, the entire power absorbed 
by the airscrew during braking, can be 
transmitted via the reduction gear to the 
compressor. But if the combustion is main- 
tained, the turbine receives an excess of 
energy through its shaft, thus making the 
functioning impossible. This is a zone which 
must be crossed by very rapidly changing 


the blade-pitch angle. 
b) Airscrew With Its Own Turbine 


Again, the positive range of output is not 
different from that of a piston engine. If 
the combustion is maintained, it is not possible 
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Fig. 7: Blade-pitch angle vange plotted against 
speed of flight. 
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to have the turbine absorb any 


amount of power taken up by the airscrew. 


Consequently only active braking is possible 


over the whole working range, whereby 
it is necessary to pass via the maxi- 
mum negative power. In this case the 


mass of the airscrew and its kinetic energy 
are much greater than those of the turbine 
that only a part of the torque 
moment absorbed can be transferred to the 


Whilst passing through the maxi- 


rotor, so 


turbine. 
mum negative output, the power absorbed 
used to accelerate the 


by the airscrew is 


airscrew and the turbine rotor. The increase 
in angular velocity is not only dependent on 
the amount of excess output, but also on the 
speed with which the pitch angle is changed. 
The braking thrust developed at high airscrew 
revolution rates and high speeds of flight is 
considerable. — Alteration at will of the 
braking thrust during flight is only possible 
within a certain range. The thrust can only 
be varied from the maximum positive to the 
minimum negative, within the range of quite 
low speeds. 

To sum up, apart from airscrew braking, 
the problem of regulating a gas turbine is not 
more difficult than that of a piston engine. 
Passive braking permits efficacious braking 
thrust, alterable at will, to be obtained at 
high speeds of flight. Active braking is not 
possible under all flight conditions ; at landing 
and taxiing speeds, active braking can be 
varied at all times from zero to maximum. 
At high speeds of flight, active braking does 
not entail any appreciable increase of the 
thrust already obtained by passive braking. 


WHAT IS REQUIRED OF A COMPLETE 
REGULATING SYSTEM ? 
human 


The functions of the 


brain required by manual operation (ability 


numerous 


to observe, memorise and coordinate) must 
be replaced with a mechanism, which must 
react suitably to any eventuality. To des- 
cribe this mechanism, it is necessary to give 
a clear outline of the tasks with which it 
will be charged. 

The primary duty of the regulating system 
is to have the engine furnish the output 
required, and to have it function in accord- 
ance with the principles embodied in_ its 
design. As has already been seen, the thrust 
itself does not play, in the regulation, the 
important part to which it is really entitled. 
The angular speed and combustion tempe- 
rature are much more often in evidence. 

The angular speed is the most important 
external feature of the regulating system, 
since its variations play a dominant rédle. 
Easy to measure, it constitutes a value fairly 
characteristic of the function of the engine. 
It is the most important factor to be regarded 
during the design and calculation of the 


separate engine components, and it retains 


38 


notable 


its primary importance with regard to the 
regulation, too. 

The acceleration of the engine is caused 
in the first place by an augmentation of the 
amount of fuel injected. It is also possible 


to upset the internal output balance by 


modifying the jet nozzle area or the pitch- 
angles of the airscrew blades, and_ thus 
influence the angular speed. 
affect the thrust 


during periods of acceleration. 


These two 
production 
Above all, 


varied 


procedures 


it is possible for the thrust to be 
within a wide positive and negative range 
by altering the angle of blade-pitch. 

For many reasons, fuel cannot be injected 


in unlimited and, moreover, 


care will always be taken to avoid any 


quantities ; 


great change or a complete cessation of 
thrust during the acceleration process. 
Energy for acceleration is therefore limited. 
As may be seen from Figs. 2 and 3, the period 
of acceleration is long, especially in engines 
with axial-flow compressors. Since gas- 
turbine engines are used chiefly to power 
high-speed aeroplanes, the foremost demand 
on the regulating system is that it should 
provide optima acceleration conditions. 
As already stated, fuel cannot be injected 
in unlimited quantities. The combustion 
chamber only functions efficaciously within 
given limits, while in certain circumstances 
‘ pumping ” irre- 


the compressor may start ‘ 
gularly if fuel_is injected in exaggerated 
the maximum 


quantities. Furthermore, 


permissible /emperatures likewise impose 
limits. It is quite possible that, with certain 
engines and working conditions, all three 
the acceleration must be 


And in the case of the 


limits to process 
taken into account. 
airscrew-turbine, the strength limits of the 
airscrew and engine must also be considered. 

The deceleration process is simpler. Care 
must be taken here that the combustion in 
the chambers does not stop. 

The stresses that can be imposed on the 
rotor and rotor blades, which are dependent 
on the temperature, determine the power 
loading limits, and, consequently, the maxi- 
mum thrust possible at any time. These 
limit values must be respected with sufficient 
accuracy. 

For reasons of flying technique, pure jet 
engines, whilst idling, should produce the 
minimum thrust at a highest possible angular 
speed. The regulating system should be able 
to adjust the engine for the production of the 
smallest possible thrust in all conditions of 
flight. It is also desirable that, in all working 
conditions, the thrust should increase steadily 
of the control 


the normal movement 


Furthermore, the maximum thrust 


with 
lever. 
should always coincide with the same posi- 
tion of the lever. 

All blade-pitch angles cannot be permitted 


in the case of airscrew-turbines. The regula- 
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ting system must avoid those ranges which 
endanger the airscrew drive. Active and 
passive braking must be made possible, and 
this gives rise to considerable technical 
difficulties in regulation. It must be possible 
to regulate the braking thrust steadily from 
zero to maximum, at will, just as it is within 
the range of positive thrust. The fulfilment 


of this requirement involves the introduction 


of new regulative factors (thrust, torque 
moment and blade-pitch angle). During 


acceleration, the change of thrust should 


take place steadily. The feathering device 
must halt the engine. 

As the minimum possible angular speed, 
especially in pure jet engines with axial- 
flow is dependent on the 
altitude and the speed of flight, the regulator, 
when set at idling position, must always 


inject sufficient fuel to maintain the com- 


compressors, 


bustion. 

According to the type of compressor used, 
a very high Mach Number must be demanded 
of the rotor blades of the first compressor 
stage. 

The high: degree of automatism achieved 
in the design of piston engines is also deman- 
ded of the gas turbine. The requirements 


can be summed up in order : 


a) the regulating and starting process, on 
the ground and in flight, shall be 
largely automatic ; 

4) the operating lever shall be foolproof, 

means of emergency 

failure of the 


and give a 


control in case of 

regulating system ; 
c) the engine shall be protected from 
damage in case of a defect in the 
regulator ; 


d) starting must be possible in extreme 
atmospheric temperatures ; 


e) perfect cutting out of the engine. 


The great economic advantage offered by 
the use of cheap fuel must not be offset by 
demands for exaggerated standards of quality 
for the regulating or fuel supply systems. 
There must be possibilities, therefore, of 
modifying the regulating system so as to 
adapt it to the specific mass and calorific 
value of the fuel. The engine must be able 
to function without one’s having to mix oil 
with the fuel. 

It is appropriate to conclude this summary 
by stating the constructor’s viewpoints : the 
measuring and regulating systems must be 
sufficiently accurate and eventual distur- 
bances must be aperiodical or involve damped 
oscillations ; the working range must be able 
to cope with all possible conditions ; the 
equipment must be interchangeable, indepen- 
dent of the engine and possible to manufac- 
ture. 
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SCHEME OF POSSIBLE REGULATING 
METHODS 


The paragraphs below deal with the possi- 
bilities of regulating the following types of 
gas-turbine engine: 

a) pure jet engine with variable nozzle 

area ; 

b) pure jet engine with non-adjustable 

nozzle area ; 

c) airscrew-turbine with airscrew driven 

by the compressor shaft ; 

d) airscrew-turbine where the airscrew 


has its own turbine. 


The following factors may be used in 
designing the regulating system : 

modification of the quantity of fuel ; 

variation of the jet nozzle area ; 

variation of the airscrew blade-pitch angle. 

The following measurements may be used : 

angular speed of the engine ; 

angular speed of the airscrew ; 

angular acceleration of the engine ; 

combustion temperature ; 

temperature of the rotor blades ; 

temperature of the combustion gases before 

and behind the turbine ; 


quantity of fuel injected ; 

amount of the air delivered, or substitute 
values necessary for its calculation ; 

condition of the air at the inlet or the 
outlet of the compressor. 


Even if some of these values cannot be 
ascertained as well as might be desired, this 
does not affect the principle of the above 
considerations. Individual differences be- 
tween engines of one series and the problems 
arising therefrom can also be ignored. The 
primary object of this investigation is to 
indicate the possible methods ; presentation 
of the difficulties which these methods will 
meet, is secondary. 

The possible reguiating methods are enu- 
merated in Table I. <A direct regulating 
method naturally offers great advantages 
over an indirect one. The characteristic 
values to be observed can be measured 
directly ; deviations from the calculated value 
are used directly or indirectly to adjust the 
organs of the regulating system. It is much 
more difficult directly to ascertain a charac- 
teristic value by the medium of the control 


system. Apart from the fact that the 


theoretical relations between these values 
must be ascertained very precisely, it 
requires extremely complicated equipment 
to obtain a characteristic value from more 
than two substitute values. As, however, 
it is not possible at present to construct 
practicable temperature meters in the 
manufacture of regulating systems, showing 
the temperature without delay, and as a 
number of processes must be “ grasped ” 
which are not even measurable (e.g., the 
“pumping limit” of the compressor or the 
working range of the combustion chamber), 
it is inevitable that the characteristic values 
be ascertained indirectly through the medium 
of the controls. The more accurately the 
laws on the inter-relations are known, the 
more perfectly the control system works ; the 
more uniform the engines of one series are, 
the more satisfactorily a regulating system 
works. 

Processes 1, 2, a) and c) are direct regula- 
ting methods ; the characteristic values to be 
adhered to, are measured indirectly and 
regulated to the desired calculated value. 
Processes 3, 4, 4) and d) represent the 
combination of a regulating procedure and a 


control procedure: one of the measured 





~ D 
~— _ 
~ yn 
= > 
O DD 
s) 
2 . 
No. Measurement factor 
Engine angular speed 
1 Airscrew angular speed 
Combustion temperature 
Engine angular speed 
2 . 
; Airscrew angular speed 
- Combustion temperature 
% 
,” Engine angular speed 
, ” 


3  Airscrew angular speed 
Replacement of combustion 
temperature by other factors ! 


Engine angular speed 


f Airscrew angular speed 
Replacement of combustion 
temperature by other factors ! 


Direct determination of limits of 
temperature, compressor supply, 
and combustion chamber func- 
tioning 


Indirect determination of limits 
of temperature, compressor sup- 

b | ply, and combustion chamber 
functioning—by means of char- 
acteristic factors 


Accelerated 


Measurement of torque move- 


P ment 
Measurement of angular acceler- 
ation 

d Calculation of torque moment 


by means of auxiliary factors 





and jet nozzle area 


Blade-pitch angle 


Blade-pitch angle 


Airscrew-Turbine 


Compressor shaft 
drive 


Own turbine drive 


Regulating factor modified 


Fuel Fuel 

Blade pitch angle 
Blade-pitch angle Jet nozzle area and limit- 
ation of max. fuel speed 


Blade-pitch angle Jet nozzle area 


Blade-pitch angle 


Fuel Fuel 


Fuel Fuel 

Blade-pitch angle 
Jet nozzle area 
Jet nozzle area 


Blade-pitch angle 


Fuel Fuel 
Fuel Fuel 
uel Fuel 


Blade-pitch angle 


Blade-pitch angle 


. Blade-pitch angle 


Pure Jet [Engine 


With variable jet With fixed jet 
nozzle area nozzle area 


by measurement factor 
Fuel Fuel 


Jet nozzle area Limitation of max. fuel 
feed 


Jet nozzle area Limitation of max. fuel 


feed 
uel Fuel 
Fuel Fuel 


Jet nozzle area 


Jet nozzle area Limitation of max. fuel 


feed 
Fuel Fuel 
Fuel uel 
Fuel Fuel 
luel uel 








' Weight of air, weight of fuel, condition of air before and after compressor, angular speed of compressor. 
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1. Inlet from fuel tank 6. Barometric pressure 


. Low-pressure cock control 


» 
3. Low-pressure filter 7. Throttle valve — for 
1 


and 5. Fuel pumps manual regulation 


lig. 8: Regulating system of  Rolls-Rovee 


values is determined directly, the others are 
calculated from substitute values. 

If it were possible to determine all the 
measured values directly, processes 1, 2, a) 
and ¢) would appear to be more convenient. 
In order to avoid exceeding the maximum 
angular speed during acceleration, a means of 
rapidly varying the jet nozzle area or blade- 
pitch angle would have to be adopted for 
process 2. 

The combustion equation can be used to 
determine the combustion temperature indi- 
rectly. It will be necessary to measure 
the weight of the air delivered, the weight 
of the fuel, and the temperature of the air 


prior to combustion. A calculating device 


undertakes the “ computation.” The devia- 
tion from the calculated combustion temper- 
ature is then used for the variation of the 
amount of fuel. This process allows the 
combustion temperature to be measured 
with almost no inertia. It therefore seems 
suitable for limiting the combustion temper- 
ature during acceleration. Meanwhile, it is 
also possible to measure the excess energy, 
and with it, the combustion temperature, 
through the medium of the angular acceler- 
ation. However, a calculating system will 
have to pre-determine the value of this 
angular acceleration, in function of the 
working conditions prevailing. 

The above list contains all the methods 
known to date. It may be noted that none 
of them entails a direct measurement of the 
combustion temperature. The difficulties 


which arose, especially in the case of pure 


10} 

























8. High-pressure shut-off 10. Pressure for idling 
cock Il. Main burner pressure 
% Pressurising and dump 12. Burner 
valve 13. Ignition system 


* Nene.” 


jet engines with variable jet nozzle area, have 
necessitated a thorough study of the problem. 


Regulating Svstem of the Rolls-Royce “ Nene” 


The regulating system of the Rolls-Royce 
“Nene” pure jet engine has already been 
discussed in this magazine’. Noteworthy 
is the novel method of measuring the angular 
speed by means of the centrifugal pressure 
of the fuel. 
to some extent, the great advantage of the 


Meanwhile, this does restrict, 


gas turbine over the piston engine, namely, 
that the former is far less dependent on the 
fuel quality. Different specific gravities 
require different maximum angular speeds, 
thus resulting in a change of engine output. 

If the atmospheric pressure alone is used 
for actuating the aneroids, account is not 
taken of the angular speed ; i.e., on sudden 
acceleration of the engine, fuel is injected 
in quantity corresponding to the maximum 
angular speed. In view of the slight inertia 
moment of the rotor (radial compressor), the 
resulting acceleration characteristics are per- 
missible. 

As the amount of fuel injected depends on 
the square of the pressure difference prevail- 
ing at the injector outlet, while the regulat- 
ing system works according to the first 
power of the atmospheric pressure, the 
maximum angular speed depends on the 


' Cf. “Interavia, Review of World Aviation’’ No. 2, 


Vol. I, P. 37—42. 
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position of the control lever, varying with the 
altitude and speed of flight. Indeed, at the 
full-load angular speed at high altitudes, the 
control lever is not pushed over to its limit ; 
the remaining space is not utilisable, since 
the fuel pumps place a limit on the maximum 
angular speed. 

In view of the relative simplicity of this 
system of regulation, it can all the same be 


regarded as satisfactory. 


The Regulating System of the Junkers 004 
Pure Jet Engine 


This regulating system has _ frequently 
been discussed in technical papers, so that 
a detailed explanation of its functions is 
unnecessary. On the other hand, it can be 
used as an example to illustrate the diffi- 
culties in gas-turbine regulation as such, 
and to describe the measures to eliminate 
the defects occurring. The regulating system 
of the Ju 004 featured the following short- 


comings : 


1. overheating of the engine when acceie- 
rated, caused by an exaggerated fuel 


injection ; 


a 


inadequate determination of the values 
affecting the adjustment of the jet 


nozzle ; 


3. “extinction ” of the combustion cham- 
ber on acceleration or deceleration at 


great altitudes ; 


!. too much thrust when idling at alti- 
tude, caused by the fixed quantity of 
fuel to be 


periods. 


injected during idling 


Point 1 greatly impaired flying safety, 
working reliability and engine life. Above 
idling speed, the operating lever could 
only be moved forward very slowly, milli- 
metre by millimetre, when accelerating ; in 
practice, of course, this demanded the whole 
attention of the pilot. Most fying accidents 
were due to engine damage caused by careless 
use of the operating lever. 

To overcome this defect a valve was de- 
signed to restrict the fuel supply on acceler- 
ation. 

Fig. 9, which shows the entire fuel circuit 
and the entire regulating system, according 
to the last stage-of development, also features 
this acceleration valve. It works in the 
following manner: the pressure of the com- 
pressor acts on the membrane, the fuel 
injection pressure on the needle valve. A 
maximum injection pressure corresponds to 
each compressor pressure, this being main- 
tained by opening a discharge section. Hence 
the mixing ratio of air and fuel, and thus the 
maximum combustion temperature, is limited 
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for a given condition of air inflow. This 
inter-relation, as already mentioned, only 
applies to one air condition. If the valve is to 
work properly at all altitudes, the altitude 
must be introduced as another correction 
factor. Fig. 10 shows the acceleration valve 
(without altitude correction). Fig. 11 shows 
the curve of a starting and acceleration 
process. In spite of rather arbitrary use of 
the operating lever, the temperature does 
not exceed 700 deg. C. The temperature can 
be considered as registered with hardly any 
‘ inertia. ” 

The full load of a gas turbine is limited by 
the maximum angular speed and the maxi- 
mum combustion temperature. The angular 
speed has been adhered to very accurately ; 
deviations, caused by differing oil temper- 
atures, were corrected by laying a bimetallic 
pack under the regulator spring. However, 
the effects of the air temperature and pressure 
at the of the the 
changes of the compressor and the jet nozzle 


inlet compressor, and 


while in action, could not be “ measured ” 
The 
characteristic of the influence of the speed of 


by the jet nozzle adjustment device. 









Fig. 10: Acceleration valve. 


left: right: assembled 


dismantled 














Starter motor cut out 


Fig. 11: Temperature after turbine t;, angular 
speed n, and stroke of the control lever, during 
start and acceleration to full speed. 


Temperature measured almost instantaneously 
Engine: Junkers 004 with acceleration valve 
0 m altitude, 0 km/h flying speed 

Ignition 
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ation valve and regulating system for jet nozzle avea. 


flight was also inadequately measured by the 
impact-actuated aneroids in the jet nozzle 
control apparatus. Thus some engines were 
The 
great dependence of the combustion temper- 


not fully exploited, others overloaded. 


ature on the jet nozzle setting can be seen 
from Fig. 12. Even quite small deviations 


from the calculated value result in great 
changes of temperature and, therefore, of 
performance and life of the engine. 

When single nozzles were used at idling 
speed, an injection pressure of 3 atm (eff) at 
extreme altitudes resulted in an idling speed 


which was only just under the maximum 
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Regulating system of Junkers 004 with doubl 


a Delivery system 

) Starter pump 

e Speed regulator 

d Jet nozzle 
system 

|. Filter 

2. Delivery pumps 

3. Discharge valve 
0.8 atm. eff, 

1. Main pump 

5. Shut-off cock 

6. Annular conduit 
main burners 

7. Pressure valve 
8-15 atm. eff. 

§. Shut-off cock 

idling throttler 


5» atm. eff. 


. Throttle 
21. Back-flow lever 
22. Back-flow piston 
23 





o | os 
36) 37 = 97. 


Auxiliary 
sleeve 
28. Piston of main 


30. Pre-selector 

. Back-flow 

. Hydraulic motor 
4. Control rods 

. Jet nozzle 
>. Pressure after 
phragm 


able diaphragm 
. Pressure before 
pressor 
38. Full load 
3. Stop 
140. Outer pressure 
11. Outer pressure 
pact pressure 








) 
3. Connection 
oil circuit 


tor drive 











injector nozzles, speed regulator, acceler- 


angular speed, and at great speeds, even 
above it. 

An attempt was also made to prevent the 
combustion from extinguishing by fitting 
double nozzles with improved atomisation. 
It was hoped that this would cut down the 
injection during idling, and thus reduce the 
idling thrust ; but the result was not alto- 
gether satisfactory. The apportionment of 
the fuel between the double nozzles can be 
seen from Fig. 13. 

Experiments with an acceleration valve 
altitude 
Fig. 14 shows an acceleration chart at an 


corrected to proved satisfactory. 


f1 


Acceleration valve 


control 


pressor, fixed dia 


regulating 


with 


with 


9. Excess pressure valve 


; \e > 10 
| f we 11. Annular conduit with 
— a pilot’ burners 
5 @ 12. Tank for starter 
=> 13. Filter 
7, rz 14. Valve 
» 15>. Manometer 
1 JU @ I6. Speed selector 
all eels ‘ 17. Ball regulator 
lr = : ,/ IS. Control sleeve 
| >, 19. Back-flow eylinder 


| 
] | _ " j 3. Needle of by-pass 
7 valve 
ie} |: 24. Regulating valve for 
a2) | | | idling 
i | ae... | 25. Oil pump 
[ a o — | 26. Excess pressure valve 
a - 22 atm. eff. 


Aneroids with case 


36. Outer pressure, adjust 


im 


2. Conduit back to sump 
to engine 


14. Angular speed regula- 
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altitude of 12,000 metres. The operating 
lever was jerked to the full-load position. 


The 
within the permissible limits and the com- 


combustion temperature — remained 
bustion did not die out. With the reservation 
that the relatively high idling speed had to 
be accepted, in the experimental stage, even 
at high altitudes, a “ foolproof” means 
of control had been obtained. 

The difficulties of the Junkers regulator 
were caused in the first place by the fact 
that, when it was constructed, insufficient 


knowledge was available of the working 


principles of gas turbines. In particular, all 
data for high altitudes was lacking, which 
is understandable since experience at that 
time was wholly based on test-bed experi- 
ments, thus at low altitudes. A large labo- 
ratory for conducting altitude test-bed trials, 
with sufficient airflow, was brought into 
use in 1944, making ft possible, for the first 
time, to execute systematic and complete 
investigations in this connection. Flight 
measurements have the disadvantage that 
the temperature of the atmosphere depends 
on the weather: The great effect of the 
temperature on the performance and thus 
on the function of the gas turbine, may be 
seen from Fig. 15. Measuring values obtained 
in flight at different seasons and in different 
weathers often show so much discrepancy 
that many influences are no longer recogni- 
Not 


“pre-set ” at will, and 


sable. before the weather conditions 


could be “ flights ” 
made independently of weather, time of day, 
and season, was it possible to obtain full 
information on the field under research and 
thus furnish the necessary data for designing 


regulating systems. 


(To be concluded neat month.) 
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Fig. 14: Curve of acceleration ai altitude, with 
altitude-corrected accelerator valve, during sudden 
movement of operating lever. 


I, temperature at turbine outlet, measured with 
thermal element 
sth effective temperature 
BMW 003 engine with Junkers 
acceleration valve 
12,000 m altitude 
Speed of flight, 750 km/h 
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Filling a Vital Gap... 





he Cunliffe-Owen CONCORDIA — 
now in production — fills that vital 
gap between the high-capacity long- 
distance airliner and the small feeder-type 
aircraft. 

Its 10-12 passenger capacity (with adequate 
luggage allowance) makes it the right air- 
craft for the shorter and medium distance 
hauls up to 1000 miles, where the large 
airliner would be unprofitable and the 
smaller aircraft offers insufficient-passenger 


accommodation to meet traffic requirements. 
The CONCORDIA gives passenger com- 
fort and luxury equal to that of the larger 
airliners — and, incidentally, smoking is 
permitted. 

Operating either as a wholly passenger or 
part passenger-freight or in its full freighter 
version, the CONCORDIA will prove a 
dividend-paying proposition to operators 
on scheduled routes, charter services or 


cargo lines. 


CONCORDIA 


- OWEN 





AITRCRAFT 
SOUTHAMPTON, 


10-12 SEATER 


LTD 
ENGLAND 
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Empirical Strength Tesst on 
the Douglas DG-6 


The monocoque methods common to metal- 
aircraft construction allow only very approxi- 
mate strength estimates to be obtained by 
calculation. In view of the thin-walled 
sections used here, it is not merely the resis- 
tance of the material to pure stresses that 
must be investigated, but, to a far greater 
extent, the stability of whole panels of the 
supporting structure and consequently /oca/ 
buckles and local stresses incited by the latter. 
Neither criterion can be predetermined with 
complete reliability by purely analytical 
methods, though general experiments and 
theoretical investigation have indeed yielded 
a great many useful formulae. ! It is there- 
fore only by experimental means that we can 
obtain really exact proof that a new type of aero- 
plane incorporates sufficient strength. These 
experiments can be divided into three 
groups : 

1. Static loading of the specimen until 
failure ; 


* Cf. ‘‘Monocoque Construction” by N. J. Hoff, ‘‘Inter- 
avia, Review of World Aviation” No. 7, July, P. 33-38. 
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2. Static loading (without destroying the 
object) with the limit load, and measu- 
rement of deflections or local stresses ; 

3. Dynamic testing of the specimen—alter- 
nately applying the maximum and mini- 
mum loads common in flight—until 
failure (or until fatigue fracture occurs). 

Static load tests, meanwhile, often disclose 
minor design oversights (e.g. failures of 
fillets and fairings, etc., which sometimes 
buckle or tear as they follow the deflections 
of the primary structure to which they are 
attached) which can thus be rectified before 
the model has gone into full production. 
Then, systematic dynamic tests enable the life 
of critical parts to be predetermined, and 
prolonged by often only slight modifications, 
thus avoiding, to the greatest possible extent, 
expensive repairs incurred by wear and tear 
after the type has been put into service. 

Another reason for which load tests are 
becoming more and more important is that, 
in the course of development, deflections in 
aircraft structures have become greater than 
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a few years ago. This is because high-strength 
aluminium alloys (with up to 30 per cent 
greater tensile strength) are being used on an 
increasing scale ; while these withstand greater 
their moduli of elasticity have 
remained the same. In this connection may be 


stresses, 


noted the severe wrinkling exhibited by the fusel- 
age of the DC-6 (Figs. 1 and 2) under limit load. 

Of the three groups of load tests mentioned 
above, the static tests until failure can usually 
be dispensed with in cases where sufficient 
knowledge is available from laboratory and 
service tests with preceding types. With 
regard to the two other categories of tests, we 
have obtained the following interesting inform- 
ation from ‘teports by W.W. Bradley, 
Strength Test Engineer, and R. H. Christen- 
sen, of the Engineering Department, Douglas 
Aircraft Company, Inc., Santa Monica, Cali- 
fornia, on empirical strength tests carried out 
on the Company’s newest four-engine dair- 
liner, the DC-62; these tests are particularly 


* Cf. “Interavia, Review of World Aviation” No. 1, 
January, 1947, P. 28-32. 
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Fig. 1: Static testing stand at Douglas Company's 
Santa Monica, Cal., plant, seen from the front (loading 
the fuselage nose by means of a reaction force). 





worthy of notice as regards the influence of 
Co P 


the pressure cabin on the dimensions and g 


deflections of various component parts. 


Static, Tests of the Entire Aircraft under Limit 
Loads. (To test the strength of wing, fuselage 
and engine nacelles.) ctenmaes — 

Since this test series does not involve des- { 
truction of the specimen, one of the first ae 


structurally complete DC-6’s was taken off 


the production line and subjected to the limit § Ws FANEG! art 9 
loads in seven different test conditions, with TY > \f 
. — - ; 





the local stresses being measured at various 
points, as well as the general and local deflec- 
tions. Every test condition was only critical 
for given component parts, since not even 
two such closely related groups as the inboard 
and outboard nacelles are identically affected 
by the same load conditions. After conclusion 
of the test programme (which took about a 
fortnight) the test aeroplane was returned to 
its place in the assembly line and such structural 
revisions as had been found necessary were 
carried out on all other aircraft of its type. 


Testing Stand and Application of Load: The ! Bs +. ja i) | [ +e — 
CORE BIS SEAR ER 
huge test structure, which has been used in NS > aa as 


the proof tests of all the larger aircraft manu- a 
i . 
factured by Douglas in the past ten years, i. i 
can be seen in the title picture and in Fig. 1. 
er} 


ae 


It consists of about ten frames placed exactly 
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where the concentrated loads are to be applied, 
interconnected by crossbeams. Double arm 
levers are mounted on these stands, the for- 
ward ends being actuated by hydraulic loading 
cylinders, while the rear ends tend to raise 
the wing by a load distribution system consist- 
ing of a “‘whiffle tree” linkage (in the direction 
of the span) and steel beams (in the direction 
of the wing chord, each connected by four 
links to the wing spars), as may be seen from 
Fig. 3. The hydraulic cylinders are not 
attached to the floor, but to weight pans, 
ballasted to correspond to the limit load, so 
that overloading is impossible since the 
weight pan would lift before an excessive 
load could be applied. As all of the cylinders 
(which may be of different calibre) are generally 
operated at the same hydraulic pressure, all 
the lever lengths of the transmission system 
ate changeable, thus enabling loads indicated 
by the test-engineer to be set accurately for 
each point. Like the wing loads, simulated 
air loads are applied to the tail unit (Fig. 2) 


and inertia loads to the nacelle and engine 


sections by means of the hydraulic jacks 


Fig. 2: Fuselage rear of the DC-6 at empennage limit 
load. 
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Fig. 3: Method of applying wing loads. 


attached to weight pans. The same applies 
to the mean inertia load for the fuselage nose, 
which was assumed to be imposed on the 
nose-gear attachment fittings (Fig. 1.). The 
pressure is increased simultaneously ~in all 
cylinders by means of a hand-operated pump, 
so as to give the operator a direct “feel” of 
the load being applied to the specimen and an 
opportunity of immediately detecting any 
yielding of the test structure. For testing the 
fuselage rear for the landing condition, how- 
ever, lead weights (first load increment) and 
water tanks were arranged inside the fuselage. 
These tanks were interconnected by a flexible 
manifold (flexible to prevent springing it due 
to fuselage deflection) and filled simultaneously 
by successive increments, each tank having 
its own gauge glass and a shut-off valve. 
Furthermore, in addition to the static loads 
applied to the fuselage, the cabin was super- 
charged to a pressure of 4.16 Ib./sq.in.— 


corresponding to an 8,000-ft. altitude pressure 


Fig. 5: Some testing stations inside the fuselage. 
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A = Test curves for shear, bending and torque moments. 
B = Stress Analysis curves for shear forces, bending and torque 
moments. on 


Fig. 4: Determining and controlling test loads (on the basis of 


analysis curves for torque, bending moment and shear forces). 


inside the cabin with the aircraft flying at 
20,000 ft. altitude. - 


Determination of Test Loads: To design an 
active loading system, a start is made with a 
diagram of the shears, bending moments and 
torques which have been calculated and 
plotted by the Stress Analysis Group for the 
wing span (or fuselage length) ; these are of 
course different for each load condition pulling 
out of dives, downward gusts, landing, etc.). 
The test engineer then superimposes his own 
curve on the analysis shear curve to see if the 
bending moment agrees sufficiently closely in 
the 


experiment is carried out several times before 


both cases (Fig. 4). In some cases 
a satisfactory result is reached. The vertical 
jogs in the test shear curve correspond to the 
total of the test loads to be applied at each 
wing station. The location of the centroid 
of these loads at the proper distance forward 
or aft of the elastic axis of the wing must be 


carried out in such a way that a practical 
approximation of the test torque line and the 
theoretical curve results. This governs the 
single loads and it is now a theoretically 
simple—even if tedious—calculation to arrive 
at the required lever lengths, so that an 
increment of such single loads can be produced 
by the pressure output of one hydraulic 
cylinder. 

The reactions to these loads, on the other 
hand, are assumed to be the most convenient 
so long as the stresses in the sections under 
test are not affected in any abnormal way. For 
instance, it is sufficient in the case of down- 
ward gust (symmetrical test arrangement) 
simply to support the aircraft by its landing 
gear, whereas in pulling out of dives, reactions 
must be applied to the stabiliser fittings and 


the fuselage nose. 


Measurement of Stresses and Deflections : Since 


these measurements are the real object of the 


Fig. 6: Running strain-gauge wires through the side 
of the pressurised fuselage. 
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loading tests, the principle is to install as 
many testing stations as possible, to which 
are added electric deflection rings (see Fig. 5). 
As test experience with similar types increases, 
as was the case at the Douglas plant, it suffices 
to have fewer test stations installed. In the 
DC-6 experiments about 144 channels were 
used, representing a total of approximately 500 
strain gauges. About 75 per cent of these 
were for measuring axial or bending stresses. 
Special care had to be given to the running 
of the electric cables through the side of the 
pressurised fuselage to the strain gauges 
inside (Fig. 6). 
determined by means of measuring strips and 


The general deflections were 


theodolites, though in inaccessible places, 
deflection rings (similar to those used as 
strain gauges) were employed instead. These 
° measurements detected the critical local stresses 
"and thereby indicated the component parts 
that were likely to fail. Furthermore, they 
indicated that the strength of the complete 
aircraft was capable of withstanding the 


officially prescribed limit loads. 


Results: The deflections observed on the 
wing unit under limit loads were considerable, 
but judged to be permissible. The wing tip 
deflected about forty inches upward in a 
positive flight gust condition (prescribed 
limit load) and thirty inches downward in the 
negative gust condition. This means that the 
wing tip travels almost six feet in going from 
a limit positive to a limit népative gust!"(The 
wing span is 117 ft. 6 in.) Torsional wing 
deflections were less spectaculag, amounting 
to a maximum of about 1 1/3 degrees. The 
deflections of the fuselage were much slighter 
and amounted to approximately six inches— 
measured at the tip of the empennage. Owing 
to the fact that the fuselage structure involves 
comparatively thinner sheet and _ stringer 
gauges, the wrinkling due to shear and com- 


Pression was naturally-much more severe (see 
© 
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Fig. 7 : Disappearance of wrinkle pattern in pressure cabin vicinity at maximum empennage 
load (the fuselage rear, which still exhibits wrinkles, is aft of the part under pressure). 





x 
200 LBS. 
Pd 


Figs. 1 and 2). However, the uniformity of 
the wrinkle patterns showed that the stresses 
were efficiently distributed. The wrinkles 
disappeared when the load was removed. 
Since the critical fuselage loads were applied 
symmetrically, torsional deflection could not 
occur in the test. 

The behaviour of the loaded fuselage as it 
was supercharged (4.16 lb./sq. in.) was interest- 
ing. The buckling in the pressurised area 
disappeared completely (see Fig. 7) with the 
result that the fuselage skin, now smooth 
again, became more effective in shear and 
compression. This, in turn, resulted in a 
reduction of the deflection of the fuselage, 


as measured at the nose and the tail. 


Dynamic Tests of Coupon Specimens of the 
Pressurised Cabin. 

Since the majority of pressure cabins 
hitherto manufactured have not given entire 
satisfaction in service operation, it was advis- 
able to investigate, carefully, the structural 
parts of the DC-6 fuselage that could be 
affected by frequently changing cabin pressure, 
this in order to reduce, to the greatest possible 
extent, the need for alterations to the model 
after it had been put into service. Such 


alterations at places which are often almost 


inaccessible, involve time and expense if they 
have to be undertaken subsequently, as a 
result of operational failure ; and it is best 
to try to predetermine, if possible, the lifg 
of the critical component parts in the design 
stage, and, if necessary, to prolong it. The 
minutest constructional details are involved 
here, but the first task is to recognise which 
parts are indeed critical. With plexiglas cabin 
windows it is a relatively simple matter. 
They are fitted (in the form of a fuselage 
section) into the wall of a high pressure 
chamber and dynamically tested at different 
temperatures (i.e. with pressure varying 
between 4.16 and o lb./sq. in. ; Fig. 9). The 
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Fig. 8: Frame-longeron attachment points measured in the fuselage test 
section at 4.16 Ib./sq.in. 


DC-6 is one of the first aircraft to offer the 
passenger fair-sized rectangular windows in 
the pressure cabin, instead of round convex 
portholes. That this has given rise to certain 
complications is evidenced by the fact that 
the tests in this direction have not yet been 
concluded. It is much more difficult, how- 
ever, to discover which parts of the fusel- 
age shall determine the life of the en- 
tire construction. It would, of course, be 
too complicated and costly to deter- 
mine these points by the sole  expe- 
dient of a series of dynamic tests on dif- 
ferent full-size fuselage sections; and for 


this reason another way out has been chosen, 


Fig. 9: Repeated pressure-test set-up for plexiglas 
windows at various temperatures. 































which is a good example of an engineering 


compromise. 





Discovering the “‘Shortest-Lived” Parts: The 
life (number of load cycles) of a structural 
component is very much dependent on the 
maximum load, if the minimum load—as in 
the present case—is assumed to be zero. 
The conclusions reached by a sfatic test with 
a super pressure of 4.16 lb./sq. in. concerning 
the forces acting between the numerous 
longerons and the frames give, therefore, 
direct indications as to the parts to which par- 
ticular attention must be paid. These inter- 
sections represent good sources of information, 
because the internal cabin pressure reduction 
proceeds in such a manner as to make the 
pressure-loaded skin tend to pull the longerons 
with it, while the frames resist this movement. 
Fig. 8 shows the distribution of the radial 
loads at the frame-longeron attachment points, 
and is the result of a pressutisation test with 
a full-size fuselage portion of constant section. 
For this, a test section 180 inches long had 
to be chosen, because the rivets that ordinarily 
attach the flanges of the frames to the flanges 
of the longerons had to be replaced by specially 
prepared and calibrated dural bolts 1/8 inch 
in diameter, to the shanks of which were 
cemented electrical strain gauges for measuring 
the axial loads (details shown in Fig. 8). The 
measurement points plotted in Fig. 8 were 
measured at the three central frames of the 
test section. The curve representing the 
distribution of the radial loads shows that 
the highest stresses occur in the vicinity of 
























Fig. 10; Frame portion with longeron riveted to it. 
(Coupon specimen for investigation in fatigue machine, 
with optimum reinforeement already added.) 


the floor, where they attain values of the 
order of 200 Ibs. at each attachment point. 

Systematic Fatigue Testing of Component Parts : 
After the maximum forces had been observed, 
coupon specimens (see Fig. 10) consisting of 
three-inch lengths of longeron and twelve- 
inch lengths of fuselage frame, were manu- 
factured in various versions and dynamically 
tested in the ordinary fatigue machine—at 
maximum loads of 150-300 lbs. (tensile) and 
minimum loads of 5-10 per cent of these 
values—until failure occurred. It was dis- 
covered hereby that by adding a 0.032-in. 
gauge dural plate between the longerons and 
frames at their intersection, and eight extra 
rivets (visible in Fig. 10), the life of the small 


Fig. 11: Repeated pressure-test set-up for full-size cockpit (supercharging between 0 and 4.16 Ib./sq.in., governed 
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ter with contacts, solenoid and hydraulically-actuated pressure-air valves). 









































coupon specimens could ‘be increased four to 
five times. Hence, this modification was car- 
ried out at all critical longeron-frame inter- 
sections at the floor-line ; it has added only 
3% lbs. to the weight of the aircraft, but has 
increased the life expectancy manifold. Tests 
were also executed with different materials of 
the same alloy group, but very little difference 
was found between their fatigue-strengths in 
the long-life range. 

Controlling the Small-Scale Tests by means of 
a Full-Scale Test : Since the duplication in the 
laboratory of operational failures is invariably 
*a difficult assignment, and the reliability of the 
tests on simplified coupon specimens—apart 
from the influence of the order of size— 
should be very carefully investigated in view 
of the complexity of the entire fuselage struc- 
ture, a full-size cabin -section was tested 
dynamically with alternating super-pressures. 
Hereby, a very good correlation was revealed 
of the results obtained in the small-scale tests 
and in the full-scale tests. 

The test method is shown in Fig. 11. It 
chiefly consists of a mercury manometer that 
operates an electric solenoid valve via contacts ; 
in turn, the solenoid operates, through a 
hydraulic jack and actuator, inlet and outlet 
valves for the pressure air, whereby the 
actuator closes the gate valve slightly before 
the hydraulic jack opens the exhaust valve. 
An automatic pressure regulator and a safety 
valve assure against an excess of pressure in the 
fuselage. With this automatic equipment, an 
internal pressure cycle of from o to 4.16 |b./ 
sq. in. was applied to the fuselage section 
86 times an hour, the test being periodically 
stopped for long enough to examine, thorough- 
ly, the internal structure. At 24,000 cycles ot 
pressurising there was no visible fatigue 
fracture ; after 29,000 cycles, however, nu- 
merous cracks could be found, mainly in the 
frame flange radius and at its riveted connection 
to the longerons. The small-scale tests, too, 
had predicted a life of 29,000-30,000 cycles, 
and shown fatigue-failures at the same 
locations, which proved that the character- 
istics of the coupon specimens had been 
well correlated to those of the full-scale 
specimens. 

These series of tests conducted by the 
Douglas Aircraft Company constitute a valu- 
able contribution to the study of the behaviour 
of supercharged fuselages under static loads 
and a pressure varying periodically up to full 
value ; they touch on a field for which no 
experimental data have so far been available, 
simultaneously giving methods by which the 
lives of important members may be estimated 
already during the design stage, and prolonged 
by incorporating structural improvements. Ai. 
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coffee and cream. An extra charge is made for drinks. 


American airline companies make no charge 
for the meals they serve to their passengers in 
the air. The standard of food provided aboard 
aircraft is so high that numerous air travellers 
have turned into flying fourmets and delibe- 
rately plan their trips for schedules that 
include meals. At the present time, anything 
between 35,000 and 50,000 meals are consumed 
on American airliners every day. 

Cooking for the air traveller creates many a 


minor problem. For instance, cream-of- 





are here being filled at one of the Company’s kitch 





VOLUME II — NOVEMBER, 1947 


A TWA menu consisting of steak, two vegetables, salad, sweet, biscuits, cheese, 


Delta Air Lines procures its meals through Dobbs House, a catering firm. Casseroles 





tomato soup, as prepared at home, will thicken 
beyond reason at a height of 10,000 feet. Oil- 
and vinegar-base dressings are liable to 
separate at high altitudes. Crisp salads wilt 
and dry at great heights. However, these and 
a dozen other oddities of food in flight no 
longer offer any problems to American airline 
food experts. 

There are as many systems of feeding in 
the air as there are airline companies in the 
U.S.A. American Airlines relegates the 





Sky Uhefs, inc., specialises in the preparation of food for a number of airlines. Standards 


responsibilities of air-feeding to a specialised 
company called ‘‘Sky Ghefs.” Delta Air Lines 
lets a well-known catering firm, Dobbs House, 
prepare and deliver their meals to the aircraft. 
TWA cooks and pre-freezes its meals. Until 
recently, American Airlines issued menus to 
the caterers with detailed specifications for 
quantities and recipes. Now the company 
gives the caterer a menu-pattern by which he can 
take advantage of local markets and specialities 
and at the same time exercise his ingenuity. 
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of cleanliness conform to the rules of a dozen states as well as the U. 8. Public Health 


Service. 
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Miss Joan Wimborough is the chief dietician for American 
Airlines. Here she is making a temperature test on a 
new electric refrigerated drawer which is to keep salads 
and fruits fresh and appetizing. 

American Airlines alone pay about $250,000 
a month to their caterers. At the same time, 
the Company is constantly developing equip- 
ment that will be more satisfactory from the 
standpoints of weight, durability, appearance, 
handling, and ability to keep food palatable. 
The antiquated thermos bottles and jugs have 
been replaced by electrically-heated, ther- 
mostatically-controlled ovens and liquid con- 
tainers. Light-weight china has taken the 
place of plastic ware, refrigerators and insulated 
tray-carriers keep salads, cocktails, butter, etc., 
properly chilled. 

One of the newest attfactions to passengers 
is the tray-table which has been introduced on 
the new Douglas DC-6 four-engined airliners ; 
this table, made of light metal and wood 
veneer, is easily attached to the seat arm to 
suit the passenger’s convenience for eating, 
reading, writing, etc. 

Trans World Airline reports that it took 
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Salads for three different airlines are stored in an ice 
chest of Sky Chefs, Inc. Each salad is prepared to the 
special demands of the individual airlines. 
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Food is prepared for freezing at TWA's Kansas City kitchen. After freezing, the dishes are placed in large holding 


lockers to await shipment to the airline’s system kitchens. 


‘ 


its chief dietician, Eve De Mariano, and a 
host of engineers three years to find out how 
each type of food should be pre-cooked and 
how best to “uncook”’ it for serving after it 
was frozen. Today, as a result, meals are pre- 
cooked and frozen at the airline’s pilot pro- 
duction kitchen in Kansas City and forwarded 
to its five trans-continental holding kitchens 
in Los Angeles, San Fransisco, Albuquerque, 
Pittsburgh and New York, where they are 
held in deep freeze until an hour before 
flight time. Then they are placed in “restorers” 
which make them piping hot, packed into 
temperature-retaining containers and carried 
aboard, ready for serving. TWA 
establishing similar holding kitchens at nume- 
rous spots along its twenty-five thousand 
miles of airline routes from California to 


is now 


Egypt and India. 
Once a recipe meets the airline’s standard 
at the Kansas City test kitchen, it is incor- 


eat | 
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Hot food ready to be served on the aeroplanes of Ame- 
rican Airlines is placed inside ovens which are moved 
aboard aircraft and plugged into their electrical systems. 
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porated into a “menu cycle” and put into 
production at the pilot kitchen. The food is 
prepared, then wrapped in vapour-tight alu- 
minium foil before freezing. Owing to the 
high conductivity of aluminium, freezing time 
is considerably reduced. The problem in this 
system of preparation was how to unfreeze 
and re-cook food before placing it in tem- 
perature-retaining containers and carrying it 
aboard for serving. It was finally discovered 
that soft foodstuffs, such as mashed potatoes, 
steamed rice, soups and sauces must be 
defrosted in moist heat for about twenty 
minutes, or until they reach a temperature of 
180° F. The crisp foodstuffs, such as rolls, 
stuffed potatoes, baked pork chops and roast 
meats are brought to the same temperature, 
but under dry heat, in a period of ten minutes. 
Puddings, cakes and pastry are stored at room 
temperature and are their own selves again in 


less than one hour. Fresh vegetables, salads 


Coffee containers are filled at Dobbs House for Delta 


Air Lines. 
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TWA commissary employees loading a ‘‘ Constellation’ Breakfast containers being loaded into the van of Sky Chefs, Lne.. for delivery to the night airliner of Western Air 
food truck with casserole containers and liquid jugs, Lines flying east from Los Angeles. 

preparatory to loading aboard the aircraft’s compact 

galley. Pre-frozen food is defrosted on the ground. 


and beverages are prepared in the individual 
airport kitchens, meat is frozen raw and 
broiled just before take-off time. The taboos 
on airline menus are few: creamed dishes, 
onions, fish, sauerkraut and cabbages are 
generally shunned. 

The tasks of the airline companies are not 
limited to the elaboration of a set of menus 
that can be uniformly served on all routes 
composing a major airline system. American 
Airlines’ superintendent of passenger service, 
Dudley T. Rice, conducted special polls 
amongst passengers to discover their food 
preferences. He found that on certain routes 
passengers like one dish better than another, 
that on other services the opposite is the case. 
He established, for example, that on A.A.’s 
New York—Boston flight passengers are 
liable to ask for sea-food,such as fish, lobster, 


Heating units being loaded into a Douglas DC-6 of 
American Airlines. 





A typical breakfast as served by the air hostess on an American Airlines DC-6. The flight crew order their meals by telephone on American 
Airlines ‘‘Constellations.’’ The air hostess, standing in the shining 
galley, takes an order. 
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The PAA hostess preparing a dinner tray. 


etc., on Fridays, whilst on any other service 
except one, travellers vetoed fish. The exception 
to the rule is the New York—Chicago service, 
most patrons of which “don’t know.” As a 
result, fish items are included on New York— 
Boston flights on Fridays, the Chicago situation 
is being ‘‘studied closely,” fish entrées are not 
served on other routes. 

None of these polls and replies to question- 
naires on passenger tastes are ever final. In 
the highly competitive air transport industry, 
airline managements, in their attempt to give 
passengers the kind of service they want, are 
forever on their toes finding out the latest 
whims of their patrons. The trouble is, 
accotding to Dudley Rice, that nobody has 
ever known what passengers do want. 

In 1942, a company specialising in catering 
for airlines, “Sky Chefs, Inc.,” started opera- 
tions with thirteen airport restaurants and one 
airline food kitchen. Today, Sky Chefs’ air- 
port restaurants and kitchens stretch across the 


Cakes being taken out of cold storage before being 
placed aboard TWA’s aircraft. 











Air hostess Smith of TWA enters the cabin of the ‘‘ Con- 
stellation’’ with a dinner tray. 
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Eastern Air Lines employs stewards on its ‘‘Constel- 
lation ’’ services. Individual portions are placed in casse- 
roles which are stored in food jugs to keep them hot. 


continental U.S.A., catering or providing food 
for aeroplanes from one or more of their 


units to Transcontinental and Western Air, 
Pennsylvania-Central Airlines, Western Air 
Lines, Delta Air Lines, Continental Air Lines, 
Eastern Air Lines, Braniff Airways, Chicago 
and Southern Air Lines, American Airlines, 
American Overseas Airlines, Northwest Air- 
lines, Pan American Airways, KLM Royal 
Dutch Airlines and Mid-Continent Airlines. 
Twelve hundred Sky Chefs cooks, bakers, 
salad-makers, butchers, sterilizers, pantrymen, 
dishwashers, packers, truck-drivers and office 
employees work in the Company’s establish- 
ments from Los Angeles to Boston and from 
Chicago to Fort Worth. 

Sky Chefs’ serving trays, a different one for 
each airline, fit into special racks. Besides a 
typewritten list of what is requisite for every 
menu and a description of how it is to be 
prepared, each specification sheet bears a 
photograph of the finished tray to show how 
it should look. Hardly two airlines are alike 
in their requirements, but Sky Chefs keeps 
every appointment exact in every detail. The 
magnitude of planning necessary becomes 
apparent when it is considered that 10,000 
meals a day leave Sky Chefs’ kitchens all over 
the U.S.A., aggregating annual sales of close 
on $ 4,000,000. 

The culinary efforts of the U.S. airlines 
and specialised organisations in the United 
States are made to keep passengers satisfied 
every day, Sundays and holidays, night, 
morning and noon. To many a jaded gourmet, 
eating aboard an airliner is still a thrill in 
the U.S.A., where meals in flight are luxurious 
and appetising. 

TWA hostess Doris Hensel serving dinner to passengers 


on the trans-continental run. The passenger on the left 
seems to be scrutinizing her meal very carefully! 
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The XL General Conference of the Fédération Aéronautique Inter- 
nationale was held in Geneva from September 17th to 19th by invitation 
of the Aero Club of Switzerland. 

Sixteen national aero clubs were represented by sixty-seven delegates 
and experts. In addition, the International Civil Aviation Organisa- 
tion (ICAO) sent a delegate. Three aero clubs excused their absence. 

Following the formal opening of the conference, described in the 
preceding issue of Interavia Review, the delegates began studying 
the various questions on the agenda. A large number of decisions 
were taken, of which the principal ones are accounted for in the 
following paragraphs. 


Relations between ICAO and the F. A. I. 


In view of the extreme importance of the relations between the 
F. A. I. and ICAO, the Conference decided to appoint a permanent 
F. A. I. delegate in Montreal, where he will assure a direct and con- 
tinuous liaison between the two organisations. 


International Rotary-Wing Competition in 1949 


This competition will be organised by the Aero Club of France 
on roughly the same principles as the pre-war Challenge International 
for private aeroplanes. 


Establishment of a Bureau de Tourisme 


The Conference decided to authorise the establishment of an F. A. J. 
Bureau de Tourisme in: London, the Royal Aero Club of Great Britain 
having declared itself willing, temporarily, for the period of a year, 
to supervise ,the preliminary workings Its statutes and financial 
structure will be decided upon by the F. A.I. Bureau in agreement 
with the Royal Aero Club. The principal task of the new Bureau 
will be to procure for private pilots the practical assistance they require 
for international air trips, primarily by means of an information bulletin 
similar to that currently published by the General Secretariat of the 
P. A. 1. 


Revision of the Code Sportif 


The Code Sportif of the F. A.I. is being entirely revised and will 
be completely ready by the beginning of 1948. 


Abolition and Establishment of Records 


Records in the category of powered gliders have been abolished. 
A new category for nine- to twelve-litre cylinder capacity has 
been set up in the light aircraft class. In addition, a revision of the 
limits of categories below nine litres is being considered, and the 
various national aero clubs have been asked to send in their suggestions 


The President of the F. 
A.I., Lord Brabazon of 
Tara (right), in conversa- 
tion with the President of 
the Swiss Aero Club, Mar- 
cel Devaud. The Swiss 
Aero Club acted as host 
to the Conference. 
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in this connection to the General Secretariat of the F. A. I. Finally, 
it has been decided that no tolerance whatever will be allowed as 
regards the fixed limits. 


Homologation of Records 


Since the Conference accepted the Russian delegation’s explanation 
concerning the delay incurred in the transmission of dossiers on several 
records beaten in 1940 and 1941, the homologation of these records 
will bear the date of September 16th, 1947, but will depend on the 
degree of completeness of the dossiers presented by the Central Aero 
Club of the U.S. S. R. 


Prince George Bibesco Trophy 


The race for this trophy, presented by Princess Bibesco in memory 
of her husband, a former President of the F. A.I., is now definitely 
to be instituted. The first event will take place in 1949 and will be 
organised by the Aero Club of France. It will be held every two 
years and will be subject to a set of general regulations established 
by the Fédération Aéronautique Internationale and to special regulatiors 
set up by each Aero Club charged with staging the event. 


F.A.I. Licenses for Pilots 


The tests for obtaining these licenses have been adapted to the 
new regulations recently published by ICAO. ° 


Abolition of Landing Fees: Air Touring Cards 


The Conference has asked the Secretary-General to transmit to 
ICAO its desire for definite abolition of landing fees and for general 
re-establishment, on a temporary basis, of the system of air touring 
cards which was in use in nineteen countries before the war. The 
National Aero Clubs were asked to take up the national aspects of 
these questions with their respective governments. 


Admission of New Clubs 


The Conference announced the affiliation of the Monaco Air Club 
and the Fédération Aéronautique Hongroise. The re-admission of 
the Aero Clubs of Finland, Italy and Roumania was ratified. 

As regards the aero clubs of Australia, Bulgaria and Yugoslavia, 
the Conference decided to suspend their admission since the dossiers 
containing their requests for affiliation are not yet complete. 


Appointement of the Comité Directeur and Bureau 


Lord Brabazon of Tara has been re-elected President of the F. A. I. 

The Vice-Presidents are: Lord Londonderry (United Kingdom), 
Baron de la Grange (France), W. Enyart (U. S. A.), M. Devaud (Switzer- 
land), Colonel H. Enell (Sweden), C. Kolff (Netherlands), General 
Seifi Dazgéren (Turkey), General Sillevaerts (Belgium), General P. 
Oppizzi (Italy), General Gromov (U.S. S.R.), M. Bervida (Czecho- 
slovakia). 

Jean Blériot has been appointed Secretary-General and Jacques 
Allez General Treasurer, replacing F. Camerman and Blondel La 
Rougery, respectively, who have retired. 


Forthcoming Meetings of the F. A. I. 


The Conference decided that the Consei/ Général should meet in 
Paris next December. It accepted the invitations offered by the U. S. 
and French delegates to hold an Extraordinary Conference in Paris 
next May, on the occasion of the soth Anniversary of the Aero Club 
of France and also at the same time as the Salon de |’ Aéronautique, 
and its General Conference in Cleveland, Ohio, in September, 1948, 
place and date of the U. S. National Air Races. 
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Economie Aspects 
of the 





The pattern of air force aeroplane procurement has been clarified 
by recent announcements. About 85 per cent of production orders 
of the AAF for the fiscal year ended June, 1948, will be concentrated 
with three aircraft manufacturers. Boeing occupies the leading position 
in the programme, with substantial orders tor the B-50 heavy bomber 
and the C-97 troop transport. Republic is expected to receive large 
orders for the P-84 jet fighter and possibly the F-12 “Rainbow” recon- 
naissance aircraft, too. North American is in line for substantial orders 
for the P-86 jet fighter. The air torce is anxious to level out its procure- 
ment programme and eliminate the peaks and valleys which have so 
greatly complicated long-range planning for aircraft executives. Under 
the longer-range programme, Consolidated Vultee, for example, 
which is building the B-36, recently designated as a heavy bomber, 
should have a good position. Northrop with its B-35 “flying-wing” 
is also in the heavy bomber programme. In the fighter programme, 
Curtiss Wright’s XP-87 jet fighter, now being test-flown, is promi- 
nently featured. 

The Navy’s programme is also solidifying. Interesting is McDon- 
ald Aircraft’s emergence as an important navy supplier. At present, 
McDonald has in production the FD-1 “Phantom” jet fighter, powered 
by two Westinghouse engines, and production contracts have also 
been given for the company’s F2H “Banshee,” also equipped with 
two Westinghouse jets. The North American FJ-1, a single-jet fighter 
powered with an Allison unit, is now in production. Other jet fighters 
on order for the Navy are the Chance Vought F6U ‘‘Pirate,” developed 
by United Aircraft, and the Grumman FoF-1. The largest current 
order concerns the Grumman F8F “Bearcat.” For carrier-based bom- 
bers, the Navy is interested in models developed by Martin and Douglas. 
In the patrol bomber field, the Navy has three types on order, including 
two built by Martin and one by Lockheed. As regards power plants, 
United Aircraft is the best situated, since heavy bombers and transports 
will be powered principally by its R-4360 engine. In jet engines, 
Westinghouse is in a prominent position, but it is perhaps too early to 
foretell who will lead in this new field. 

The Navy’s Douglas ‘‘Skystreak” experimental supersonic aircraft 
recently set mew speed marks around 650 m.p.h., and the Army’s 
Bell XS-1 rocket-powered research aeroplane is being prepared for an 
assault on the sonic barrier. In addition to actual production orders, 
the Army Air Forces is working on some 3,000 different research and 
These 


research projects are additional to the $ 586,000,000 authorised for 


development projects, covering many aspects of aeronautics. 


Army aircraft procurement in 1948 and the $ 338,000,000 for Naval 


aircraft procurement in the same year. 


* For V, cf. INTERAVIA REVIEW No.9, Vol. II. 
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In spite of these substantial sums and the large additional funds 
being spent on various research and development programmes, includ- 
ing atomic energy, guided missiles and other fields, the aircraft industry 
is in a position which is far from satisfactory. The President of the 
Aircraft Mr. Oliver Echols, 


recently revealed that war plane production is lower now than 


Industries Association of America, 
at the beginning of 1939 and that employment in the industry 


is less than 170,000, compared with about 1,350,000 several 
years ago. 

It is becoming increasingly apparent that the manufacture of com- 
mercial aircraft will pass its peak by next year and that the manufac- 
turers will generally make little money on these types. While recently 
reported order backlogs are large for certain companies in the aircraft 
manufacturing industry, prospects as regards earnings are not favourable 
for many of them. The following table shows the reported order 
backlogs of a number of manufacturing companies, together with 


recent stock prices and ranges. 





Reported Market Price Range 

Backlogs of sept, s0th 1947 

(millions) 
Se ee rae oe $ 29.8 8 12—5 5/8 
es ae ete ae ee 23.6 12 3/4 18 1/4—10 7/8 
| Se ee eae on 226.6 20 3/8 23 1/8—14 1/8 
Consolidated Vultee .... . 336.3 137/8 17 7/8—10 1/2 
Come Wee 2 wes 130.0 51/8 6 3/8—4 1/8 
| ae ee 162.0 58 76—45 1/4 
SN. 37% 5 ke ey a 31.0 27 1/2 28 1/2—17 
RO Sa ee Ke F 134.3 13 1/2 20—10 5/8 
ee a NR 5 6 ee ee re we * 161.0 16 1/2 34—14 
North American... . . 184.8 8 5/8 10 3/4—6 5/8 
Republic. . . 70.0 71/2 9 7/8—4 3/8 
ree TE i i 315.0 22 7/8 23 1/2—16 7/8 


* After deduction of $ 16 million for United Air Lines’ cancellation of orders 


for the Martin 3-0-3. 


The problems of the aircraft manufacturing industry have been 
somewhat clarified in recent months. Particularly the major manufac- 
turers of military aeroplanes seem to be in a better position. Pronounced 
hostility by Russia in recent months has enabled the proponents of a 
strong modern air force to gain ground, according to the press and 
opinion surveys. 

As long as the Russian policy is actively hostile to U.S. objectives 
and to the objectives of the majority of the United Nations, the argu- 
ment for strong aircraft manufacturing, development and research 
programmes will receive popular support. Thus, recently expressed 
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Russian hostility is giving important aid and comfort to the aircraft 


manufacturing industry. 


The record of the personal aircraft manutacturing industry has 
been much less satisfactory than for the manufacturers of commercial 
transports and military types. Production of personal aircraft has 
shown a steady decline since the early part of this year, with the eight 
months up to the end of August having featured only 12,696 units, 
as against 19,034 in the corresponding eight months of last year. 
The dollar figures made a somewhat better comparison because of 
higher prices and a larger number of four-seater types this year, com- 
pared with mostly two-seaters last year. Meanwhile, in view of the 
current trend it seems likely that less than half as many units will be 
produced this year as the 33,254 of 1946. Month-by-month compa- 
risons have been increasingly unfavourable, with only 999 aircraft 
produced in August of this year as against 4,166 produced in August 
of 1946. With few exceptions, all companies in the field have been 


hard hit and several have stopped production altogether. 
* * * 
Recent earnings trends of the airlines have been more favourable 


Traffic 


was at its worst in the third week of July, but has been increasing 


since the sharp drop in airline traffic during June and July. 


quite steadily since that time. At present, in spite of the greatly increased 
passenger capacity of the scheduled airlines, reservations are again hard 
to obtain, and airliners on most flights are taking off fully loaded. 
Accordingly, monthly revenue and earning figures have been improv- 
ing. 
been in the black in August, although some of the regional carriers 


The leading transcontinental carriers were believed to have 
are continuing to lose money. On the whole, however, results for 
this summer have been disappointing and, with the onset of winter 
and poor flying weather probably not many weeks away, some air- 
lines face extremely difficult financial problems. 

The TWA situation is not promising, although costs have been 
reduced through major economy efforts. One possible significant 
development in the TWA situation is that the Hughes Tool Com- 
pany has hired Lt.-General Ira C. Eaker, retired Deputy Commanding 
General, Army Air Forces, as a Vice-President. It is understood that 
he will be the right hand man for Noah Dietrich, who is top man in 
the Hughes organisation and who has been carrying a considerable 
portion of the burden in regard to TWA’s problems. 

Leading executives in the airline field now seem to favour a mora- 
torium on new routes and route extensions, both domestically and 
internationally. For example, Mr. C. R. Smith, Chairman of the Board 
of American Airlines, told the commission that the CAB policy of 
granting new routes has led to wasteful competition and that a mora- 
torium on new routes should last for a reasonable time and should 
apply to all applications now pending before the CAB. Mr. W. A. Pat- 
terson, President of United Air Lines, seconded this idea in testimony 
before the President’s Air Policy Commission and also added that 
past CAB decisions should be reviewed with the idea of eliminating 
uneconomical duplications of routes and that a study be made of 
the corporate and route structures of the airlines. 

One of the most bitter points ot contention recently has been the 
competition for freight traffic between the scheduled airlines and the 
non-scheduled cargo carriers. Several of the domestic air carriers, 
including United and American, have filed a 33 per cent reduction 
of freight tariffs on a number of commodities. These rates will work 
out around 12 cents per ton-mile and are designed to meet the rates 
of the independent freight carriers. One of the major non-scheduled 


VOLUME II — NOVEMBER, 1947 








INTER TCAVIA 


freight carriers, Slick Airways, Inc., has filed a protest with the CAB 
The independent 
freight carriers, in a counter-attack, offered to carry airmail at 18 cents 


against what it termed was “cut-throat” competition. 


a ton-mile, compared with the 45 cents being received by major 
transport companies and much higher figures by some of the regional 
carriers. While this offer has little chance of acceptance, it illustrates 
the intensifying competition for freight traffic and the necessity for 
control of airline freight traffic on similar lines as those on which the 
major passenger airlines are regulated. The President’s Air Policy 
Commission may recommend the creation of a Department of Civil 
Aviation, which will give the aviation industry cabinet status. Solution 
of the many problems in civil aviation, according to proponents of this 
move, cannot be solved under the existing set-up where regulation 
is applied to certain segments of the industry and not to others, and 
under the authority of several agencies. On the whole, the initial 
reactions of the certificated airlines towards this proposal is favourable. 

Despite the very real efforts of the airlines to bring costs under 
control, there has been little evidence of profitable operations so far 
this year. Asa result, a number of airlines’ managements are demanding 
increased mail pay and there is a growing feeling in the industry that 
As Mr. Patterson of 


United Air Lines puts it, ‘‘the airlines have no magic formula whereby 


passenger rates will have to be raised again. 


their costs can be kept down in the face of rising prices tor everything 
they buy, and rising wage rates.” That the industry has done as 
well as it has, with rates lower than pre-war and the general price 
level 50 per cent above pre-war, testifies to the increasing technical 
efficiency of the industry. 

While profits have been poor, the trend of gross revenues for a 
number of airlines, as shown in the following table, is of significance. 
It will be seen that, with few exceptions, the large airlines, such as 
American, Eastern, Northwest and United, have been able to increase 


revenue. more rapidly than the small regional carriers. 
Baker, Weeks ¢» Harden, 


Wall Street, 
(Jeremy C. Jenks). 











—— 
venues : % Ine. Current Price Ran 
monnken ,. over 1946 sent seth 1947 
cluding July 
(000) 
American Airlines. . . . . . $ 45,042 + 30.9 8 5/8 11 3/8—8 1/8 
American Overseas Airlines 11,516 + 59.8 67/8 8 5/8—6 3/4 
Braniff Airways. ...... 6,021 + 8.8 8 1/8 13 1/2—8 
Colonial Airlines .. .... 1,614 + o1 75/8 11 3/4—7 
Continental Air Lines . . . . 2,089 — 16.6 73/4 10 1/4—6 3/8 
oe ee eee 6,434 + 15.9 19 25—18 1/2 
Eastern Air Lines... ... 29,230 + 36.2 177/8 24 1/4—17 1/4 
Inland Air Lines ...... 1,189 + 21.4 4 41/4—3 
Mid-Continent Airlines. . . . 3044 + 11.6 6 5/8 8—5 7/8 
Northwest Airlines ..... 13,474 + 33.6 14 22 1/4—11 
Northeast Airlines. . . . . . 2,352 — 45 4 7 3/8—3 1/2 
Trans World Airline *. . . . 40,579 + 14.6 17 22 7/8—13 1/2 
United Air Lines ...... 36,723 + 23.5 20 1/4 28 1/2—18 3/4 
Western Air Lines. . .... 6,476 + 28.7 71/2 10 1/8—5 3/4 
* Includes foreign operations. 
Eight 
months 
including 
August 
Chicago & Southern Airlines . $ 5,243 + 11.8 6 3/4 8 3/8—s5 
Pennsylvania-Central Airlines . 11,945 + 2.3 71/8 15 1/2—6 1/4 
Six months 
including 
June 
National Airlines . ..... $ 5,712 + 43.8 11 3/4 16 1/2—11 
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During recent months, round-the-world trips in four to five days 
have become pure household routine to certain aviators, which rather 
ruthlessly strips of its glamour the erstwhile accomplishment of Jules 
Verne’s fictitious hero. In the days of Phileas one spoke of a round 
trip. Nowadays, it might well be called a “ round flip. ” 

Just as the sun never sets on the British Empire, our modern 
aviators, still more astonishingly, never rest in the lands they fly over. 
It happens that they constantly fly through blankets of clouds, but 
the joy of a pillow remains unknown to them. They are really to 
be pitied. No sooner have they clambered wearily out of the cockpit 
than people start cheering and congratulating them on having reduced 
the equator to the dimensions of a barrel hoop. And when they are 
asked to describe their impressions, the answer is inevitably the same : 

“Good plane, excellent airfields, efficient service at all stops, 
engines O. K., weather fine... What bothered us most was the 
lack of sleep.” ° 

And like little children they start blinking and rubbing their eyes. 

Big firms use these record flyers to advertise their products. With 
the exceptional exploits of such men as pretext, they invariably succeed 
in ‘“‘ throwing dust” into customers’ eyes. But there is dust in the 
aviators eyes, too—of the variety distributed by the legendary 
sandman of our childhood days. 

Sleep ; dreams: that is what they never get; that is their main 
suffering. And how well we can understand them. How marvellous 
just to be able to abandon oneself and repair to a world far more 
fantastic than the one to which the fastest aeroplanes can transport 
the most daring of aviators. 

It reminds me of the following anecdote. Two or three years 
ago the Queen of England, accompanied by Princess Elizabeth, visited 
the slum quarters of a large town and asked one of the inhabitants 
to show them round her home. Overcome with joy, but very confused, 
the good woman showed them inside and called upstairs to her husband : 


cep in Jmportaat; oo! 


“Jim! Their Royal Highnesses the Queen and the Princess have 
come to see us. ” 

“Oh, yeah! Well, tell ’em I’m upstairs with ’is Nibs, the 
Archbishop of Canterbury,” came the pat answer, followed by a 
stentorian snore to signal that Jim had resumed his slumber. 

Could an Englishman dream anything more wonderful than to 
be visited by members of the Royal Family ? But Jim was, at all 
events, not of the stuff of which dreams are made, and preferred to 
dream his dreams in the proper place—in bed. 

Some people complain that they fritter away the best part of their 
lives in sleeping. Well, they are not only wrong, but, in my opinion, 
completely crazy. We ought to give three cheers for sleep. And 
three cheers, too, for dreams—those delicious dreams which so con- 
veniently efface social injustice, and thanks to which the most humble 
maiden can become, if she wishes, a hundred times more beautiful, 
rich and happy than Cinderella herself—and all by simply closing 
one’s eyes. 

The Greeks and the Romans, who were really civilised people, 
made no mistake about it. They spent a great deal of time sleeping. 
During the Middle Ages, in contrast, which was a period of physical 
and spiritual chaos, people slept very little. Nowadays, we hardly 
sleep at all. The conclusions to be drawn are obvious. Since the 
Middle Ages, we have steadily wandered further away from the 
flourishing, golden days of the antiquity. 

Consequently, I advise all my friends to cultivate, to the greatest 
possible extent, the joys of slumber. To those who suffer from 
insomnia, my advice is to resort to the old wives’ remedies : plenty 
of milk and, if possible, lots of russet apples and salads. 

Everyone to his own way of living and eating. Personally, I am 
one of the “ ground crew”; I eat a lot of fruit and salad, and if 
aviators choose to spend their lives eating up aircraft-miles, then that 
is their business. ‘Yves GROSRICHARD 





























Four Stars of Hell. — By Laurence Critchell. Published 
by the Declan X-McMullen Co., New York, 1947. 

As an officer in one of the first American paratroop 
divisions, the author took part in the invasion in 
Notmandy. His regiment was in the attack on Caren- 
tan, and later he fought at Veghel in Holland and at 
Bastogne in the Ardennes. 

Laurence Critchell is a writer : wading through the 
mud of Flanders he does not lose his writer’s sense 
of values. He takes us with him. into the divisional 
and army headquarters and gives us an inside view of 
the difficulties and dangers of the first airborne landing 
plans. He sketches the everyday life of the paratrooper 
just as vividly ; battle and victory, but also hunger, 
cold, dirt and squalor. A typical example of the Ame- 
rican’s reaction to his European surroundings is found 
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in a piece of dialogue between two paratroopers on 
leave confronted by Napoleon’s tomb. ‘That’s one 
of the greatest soldiers who ever lived.” ‘When did 
that — ever jump ?” 

There are no cheap heroics here, no sensational 
disclosures and above all no glorification of war. 
It is a concise account of the work of the American 
airborne troops in Europe. (English.) He. 





Air Power and War Rights. — By James M. Spaight. 
Published by Longmans, Green & Co., London, 
New York, Toronto, 1947. 

This is the third edition of what can now be regarded 
as a standatd work on the subject. The author, well 
known on account of his previous publications “Air- 
craft in Peace and the Law” (1919) and ‘‘Air Power 
in the Next War” (1938), has worked on the theory 
of air law since its earliest stages. He gives a comprehen- 
sive account of international rulings and a remarkable 
feature is the number of practical examples gathered 
from the history of aerial warfare, making the theore- 
tical discussions more vivid and easily understood. 

Spaight’s book, like the American Cooper’s ‘“The 
Right to Fly,” begins with a definition of air power. 
Whereas Cooper approached the subject from the 
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civilian angle, Spaight specialises in military rights. 
Both authors, however, are led to the inevitable con- 
clusion that the legal regulation of air power is a 
matter of life and death for all of us. (English.) He 


Experimentelle Untersuchungen an einer axialen Geblase- 
stufe. — By Ernst Miihlemann. Mitteilungen aus 
dem Institut fiir Aerodynamik an der Eidg. Techn. 
Hochschule in Ziirich, N°. 12. Published by A.G. 
Gebr. Leemann & Co., Zurich, 1946. 

This booklet, is the author’s doctor-dissertation and 
gives his results and conclusions on experiments with 
an axial blower stage, comprising a rotor and a stator, 
catried out at the aerodynamics department of the 
Swiss Federal Institute of Technology in Zurich. 
Miihlemann begins with an analysis of the losses 
occurring in such a blower stage, in order to find 
ways of decreasing the total loss. Thanks to a new 
measuring device comprising a pitot tube fixed to the 
rotor, the losses in the rotor system could be examined 
separately. Turbine engineers will find this booklet a 
valuable aid towards improving the efficiency of 
turbine compressors. (German.) F, P, 
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POLITICAL 


@ The Dutch Government has been officially informed 
of the decision of the Indian and Pakistan Governments 
to lift the ban on Dutch civil aircraft flying to and through 
India. 


@ On October 11th a Swedish delegation travelled to 
Budapest to discuss with a Yugoslav and a Czech 
delegation and the Hungarian Government the possi- 
bility of opening a Stockholm—Prague—Budapest— 
Belgrade service. 


@ Belgium and Czechoslovakia have concluded an air 
traffic agreement which provides for the opening of 
an Antwerp—Prague freight service. 





@ Civil Aviation Agr ts have been concluded 
between the following countries : Belgium and Brazil ; 
Great Britain and Chile, on September 16th in Santiago ; 
Great Britain and Czechoslovakia, on September gth in 
London ; Cechoslovakia and Switzerland, on Septem- 
ber roth in Berne. 








NEW AIRCRAFT 


@ The prototype of the Hawker N. 7/46 single- 
engined single-seater jet fighter, built by Hawker 
Aircraft, Ltd., for the Royal Navy, made its first flight 
on September 2nd. One version of this aircraft is for 
use from carriers whilst another is for operation from 
land bases. 


@ Curtiss Wright Corp. completes the collection of 
new American jet aircraft with its Curtiss XP-87 
four-jet fighter, powered with four Westinghouse 
24C axial-flow turbo-jets, each delivering 3,000 lbs. 
thrust. Its armament is concentrated in the nose of 
the fuselage and consists of six 0.5-in. machine guns, 
operated by the pilot, and four machine guns of the 
same calibre in a moveable radar-controlled turret. 
The XP-87 is built for use under extreme climatic 
conditions and is consequently fitted with the latest 
type of de-icing equipment. It is anticipated that the 
aircraft will attain a maximum speed of 620 m. p. h. 





Curtiss XP-87. 


@ In connection with the Italian Defence Ministry’s 
design contest for a twin-engined transport, SIAI 
Marchetti has developed the S/AJ Marchetti SM. 104. 
It can be used for passenger or freight transport over 
medium-range routes, or as a navigational trainer. It 
is an all-metal high-wing monoplane with a short 
central main fuselage, and two slender tail booms in 
the forward ends of which are installed the power 
plants. Twin fin and rudders are mounted on the two 
tail booms which are linked by the tailplane. The main 
wheels of the hydraulically-retractable tricycle under- 


* Excerpts from Nos. 1360-1373 (September 13th to 
October 14th, 1947), of “Interavia, International Correspon- 
dence on Aviation,” an illustrated newsletter published 
thrice weekly in four language editions, English, French, 
Spanish and German. 
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carriage fit into the tail booms. It is powered with 
two Isotto-Fraschini ‘Delta RC. 41 III” air-cooled 
12-cylinder in-line engines rated at 800 CV for take- 
off. Maximum speed, 224 m.p.h. at 14,110 ft. ; cruising 
speed, 192 m.p.h. at 14,765 ft.; service ceiling, 
22,970 ft. or 8,200 ft. on one engine ; range, 620 miles. 


@ Bell Aircraft Corp. has completed a five-seater 
helicopter, the Bel] XR-12, for the USAF. Following 
its initial flights, the aircraft is at present undergoing 
its flight test programme at Bell’s factory airfield at 
Buffalo, N. Y. The XR-12 is the military version of 
the Bell Model 42 five-seater helicopter and only 
differs from it in modified cabin equipment to conform 
to military requirements ; moreover, it may be fitted 
with floats instead of the tricycle undercarriage. There 
is also a military version of the Bell 47B two-seater 
helicopter, which, like the XR-12, only differs from 
the civil version in having a different interior layout 





Bell XR-12. 


@ The fifth Latécoére 631 flying-boat has made its 
first flight from Saint-Nazaire, piloted by M. Prévost ; 
the official acceptance trials were scheduled to take 
place at the Marignane flying-boat base, near Mar- 
seilles, this month. When they have been completed, 
the flying-boat will be put on to Air France’s West 
Indies service. The Latécoére 631-05 is powered with 
Wright “Cyclone 14” 14-cylinder twin-row radials 
of the more powerful BB type developing 1,900 H. P. 


@ The prototype of the Boeing XB-47 “ Stratojet” 
bomber, powered with six General Electric J-35 turbo- 
jets, has been completed and made its first public 
appearance at the Boeing Aircraft Company’s factory 
airfield at Seattle, Wash., on September 12th. The 
XB-47 has a very slender wing with pronounced 
sweepback ; the tailplane, set slightly above the upper 
side of the fuselage, features a corresponding degree 
of sweepback, whilst the fin and rudder unit inclines 
rearwards. The undercarriage consists of two tandem- 
type main wheels retracting forward into the fuselage 
and two small supporting wheels retracting into the 
inboard engine nacelles. Each of these inboard 
nacelles contains two General Electric J-35 turbo- 
jets. They are built in groups of two, each group 
slung under and forward of the wing on a cantilever 
member in order not to disturb the airflow. The 
fifth and sixth engines are located in individual nacelles 
underslung near the wing tips. The aircraft also has 
18 JATO take-off rockets in the fuselage, with exhaust 
nozzles on the fuselage sides. 


@ The prototype of the North American X P-86 single- 
jet fighter, developed by North American Aviation, 
Inc., for the USAF, made its first flight on October 
1st from the Muroc test base. According to its pilot, 
George Welch, the aircraft showed satisfactory ma- 
noeuvrability and unusually good flying characteristics 
during its 50-min. flight. .The XP-86 has sweptback 
tail surfaces as well as a sweptback wing. It is also 
fitted with an ejector seat and pressurised cabin. Power 
plant is a General Electric TG-180 turbo-jet. The only 
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North American X1’-36. 


information on its characteristics, so far teleased, is 
that both length and span are approximately 37 ft. 


@ The de Havilland Aircraft Pty., Ltd., of Sydney, 
is building the prototype of a three-engined com- 
mercial transport, the de Havilland “ Drover.” Its 
structure design is based on that of the de Havilland 
D. H. 104 “ Dove” twin-engined feeder transport 
built by the parent de Havilland company in Britain. 
The “ Drover ”’ is to be built in a version accommodat- 
ing six passengers, although by eliminating the toilet 
facilities and reducing the size of the freight compart- 
ment, nine seats can be fitted. The aircraft is powered 
with three de Havilland “Gipsy Major 10” four- 
cylinder in-line engines of 145 H.P. Span is 57 ft. and 
length, 38 ft. 

@ On October tst the first prototype of the Beechcraft 
34 “Twin-Quad” short-range commercial transport, 
developed by Beech Aircraft Corp. (cf. ‘Interavia, 
Review of World Aviation” No. 5, May, 1947), made 
its first flight. It is a four-engined aircraft, with the 
engines arranged in tandem in two nacelles, each pair 
driving one airscrew. Whilst one of the initial proto- 
types is to be used exclusively for test purposes, a 
second is to serve primarily for static tests. 


@ The Northrop YB-49 eight-engined jet-propelled 
“all-wing” bomber is scheduled to take to the air in 
the immediate future. It is fitted for a 13-man crew 
and has a span of 172 ft. ; its tare weight is given as 
88,000 Ibs. and its maximum gross weight as being 
over 200,000 Ibs. The YB-49 is intended for operation 
at altitudes of over 30,000 ft. 





Northrop YB-49 “‘all-wing” bomber. 


POWER PLANTS 


@ Pratt & Whitney has announced a recent increase 
in power of its well-known Pratt & Whitney R-4360 
“Wasp Major” air-cooled 28-cylinder four-row radial. 
After Pratt & Whitney was able to increase the power 
of the “Wasp Major,” under a USAAF contract, for 
conversion and overhaul from 3,000 H.P. t9 3,500 
H.P., a power of 4,000 H.P. was recently measured 
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under test bench conditions. Pratt & Whitney hopes to 
be able to attain a power of 5,000 H. P. with this engine 
after incorporation of further refinements and with 
high brake mean affecting pressure. 


@ A.V. Roe Canada, Ltd., a subsidiary of the British 
Hawker Siddeley group, is developing a turbo-jet 
engine known as the Avro T. R. 4 II “Chinook.” It 
is an axial-flow unit with six combustion chambers. 
The “Chinook” is purely experimental and is not for 
production. For operational testing the “Chinook” 
will be installed in an Avro “Lancaster” four-engined 
bomber. The only performance data available are 
that static thrust for take-off is 3,000 lbs., and 2,200 
Ibs, for cruising. When the modifications shown neces- 
sary by the tests of the “Chinook” have been incor- 
porated, a larger model producing a static thrust of 
some 6,700 Ibs. will be developed. 


INDUSTRY 


@ Piaggio and Co., of Genoa, recently revised its 
construction programme. For the moment, no further 
work will be done on the P. 134 twin-engined transport 
project in connection with the Italian Defence Minis- 
try’s design contest. The firm is primarily concentrat- 
ing on the Piaggio P. 108 T-2 four-engined commert- 
cial and freight transport, and an amphibian designated 
the P. 136, for which wind-tunnel tests are at present 
in progress. The firm will be able to make good use 
of its pre-war experience by building a large four- 
engined commercial transport. 


INDUSTRIAL PERSONALITIES 


@ The American Society of Mechanical Engineers has 
awarded John K. Northrop, President of Northrop 
Aircraft, Inc., of Hawthorne, Calif., the Spirit of S#. 
Louis Medal “for meritorious services in the advance- 
ment of aeronautics.” 


INTERNATIONAL ORGANISATIONS 


@ ICAO: On September 19th, the Colombian Govern 
ment sent in its ratification of the Chicago Convention on 
International Civil Aviation, thus making Colombia 
a member of the International Civil Aviation Organisa- 
tion (ICAO) a month later. 


@ IATA: At a joint meeting of the three Regiona! 
Traffic Conferences of the International Air Transport 
Association (IATA) in Rio de Janeiro this month, 
a resolution was adopted to introduce a single standard 
ticket form with a single standard baggage check for 
travel over the systems of all IATA members on July 
1st. This will replace the too or more existent forms. 
A similar standard airways bill and consignment note 
for cargo is also to be introduced. The normal validity 
of tickets for medium- and long-range services was 
set for one year, and for short-range services, for six 
months. 


AIR TRANSPORTATION 


@ In the first six months of 1947, U.S. scheduled airline 
passenget-miles increased 10 per cent over correspond- 
ing figures for 1946, whilst railroad passenger-miles 
dropped an average of 40 per cent, and inte ’-city bus 
traffic was down 4.7 per cent. Airline freight revenue 
has increased 180 per cent against a railroad increase 
of 28.4 per cent. 


@ The Civil Aeronautics Board reports that there 
are 381 multi-engined aircraft of United States manu- 
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facture in use on passenger ait services operated by 
companies in Central and South America and the 
Caribbean area, against 54 aircraft built in Europe. 
Amongst the American-built aircraft are 132 Douglas 
DC-3’s, 131 Douglas C-47’s, 13 Douglas DC-4’s 
and 7 Douglas C-54’s. 


@ During the past two years the four major Austra- 
lian airline companies have purchased 20 new aircraft 
in the United States, consisting of five ‘“Convair- 
Liners,” 4 Lockheed “Constellations” and 11 Douglas 
DC-4’s. 


@ At the end of September, Aer/inte Eireann Teoranta 
took delivery of two Lockheed “Constellations” for its 
projected trans-Atlantic service, and Aer Lingus Teoranta 
received the third aircraft of this type for its European 


services. 


@ American Airlines hopes to replace all its Douglas 
DC-3’s with “Convair Liners” (of which it has 100 on 
order) by next spring. 


@ On November 15th, American Airlines will offer 
sleeper accommodation in its Douglas DC-6’s on the 
over-night New York—Los Angeles service. 


@ The purchase of the communications organisations 
of individual airline companies operating in Argentina 
and the future exclusive operation of these facilities 
by the Government, has been recently authorised. 
Argentina has also decided to set up a Government- 
owned air insurance agency, known as Segure Aeronautico 
Comercial, which will undertake the insurance of 
Argentine semi-nationalised airline companies. 


@ Compania Aerovias Guest, S.A.. a new Mexican 
airline, intends to open a Mexico City-Miami-Bermuda- 
Azores-Lisbon-Paris-London service with Lockheed 
“Constellations.” The President of the company is 
Winston Frederick Churchill Guest, a cousin of Bri- 
tain’s war-time Prime Minister. 


@ British South American Airways Corp. made its 
first passenger proving flight with an Avro “Tudor IV” 
to South America during the month. The aircraft was 
piloted by Air Vice-Marshal D. C. T. Bennett, Chief 
Executive of the airline. ‘Tudor IV’s” are to be 
introduced on to scheduled services from London to 
the Caribbean at the .end of October. 


@ The British Select Committee on Estimates for 
expenditure on civil aviation draws attention to the 
scale of /anding fees in Britain, which absorb from 40 to 
93 per cent of the expected revenue of internal air 
services in Britain, compared with 1 % per cent on the 
Continent. The report notes that the British petrol 
tax affects aviation far more heavily than surface 
transport, and costs BEAC, for example, over £150,000 


annually. 


@ Sky Taxis, Lid., a South African company which 
controls the non-scheduled Alpha Airways, bought 
up London Aero and Motor Services, the British 
freight airline, including its operating base at Stanstead, 
near London. Moreover, Sky Taxis is negotiating 
with an American corporation, Australian interests 
and another British non-scheduled airline to establish 
itself as the /argest air charter concern in the world. 


@ The Czechoslovakian Ceskoslovenske Statni Aerolinie 
(CSA) is starting a regular Prague-Berlin service. 


@ Sabena, the Belgian airline, showed a net profit 
of Belg. Fr. 123,607,172 for its 1946 fiscal year, after 
allotting Fr. 34,200,00 for tax reserves. Of this profit, 
Fr. 83,841,415 was used to repay the whole of State 
loans used in the airline’s first 21 years of operation. 


INTER PAVIA 


On October 1st, Sabena’s fleet consisted of 3 Douglas 
DC-6’s, 8 Douglas DC-4’s, 17 Douglas DC-3’s, 7 Lock- 
heed “Lodestars,” 3 de Havilland “Doves,” as well as 
one Auster, one Douglas C-54 and 11 Douglas C-47 
freighters. On order are six “Convair-Liners.” 


AIRPORTS 


@ The Norwegian State took over the administra- 
tion of Fornebu Airport, Oslo, this month — Prat 
Airport Barcelona, is being developed into a landing 
point for routes to the Middle East ; its main concrete 
runway is to be extended to 8,530 ft. and rendered 
capable of taking aircraft weighing up to 200 tons. 
The British Air Charter Association has complained 
to the Minister of Civil Aviation that the lack of 
available airports near numerous large towns in Bri- 
tain is restricting the development of charter flying. 


@ Under the 1947-48 Budget, Swed. Kr. 30,040,000 
is placed at the disposal of the Swedish Board of Civil 
Aviation for airports construction and development 


work. 


SERVICE AVIATION 


@ The conversion of the United States Army Air 
Forces into the United States Air Force has been accom- 
panied by a reorganisation of the Air Staff which 
reduces from 13 to 8 the number of staff chiefs report- 
ing directly to the Chief of Staff, General Spaatz. 
The major change is the substitution of three Deputy 
Chiefs of Staff (for Personnel and Administration, 
Operations, and Materiel) for the previous five Assis- 
tant Chiefs of Staff. Lieutenant-General Hoyt S. Vanden- 
berg, formerly Deputy Commanding General of the 
USAAF, is to be Vice-Chief of Staff. 


@ The USAF is establishing an Atomic Energy Divi- 
sion, headed by Major-General William FE. Kepner, who 
was Air Commander at the Atomic Bomb Test, Bikini, 


last year. 


@ The Argentine Air Force Training School in» Cordoba 
will shortly require all officer cadets to make a navi- 
gational training flight of over 9,300 miles to different 
countries before passing out as fully-trained lieutenants. 


@ The Long-Range Weapons Organisation (Australia) 
project is to be accelerated and expanded. Two hundred 
British scientists will go to Australia in 1948 to assist 


in the project. 


@ The Dutch Air Force Budget for 1948 includes alloca- 
tions for the replacement of Vickers Supermarine 
“Spitfire” fighters with jet fighters (a contract for a 
supply of Gloster “Meteors” has been awarded) and 
the additional training of pilots for jet aircraft. 


PRIVATE FLYING 


@ Landing fees for light aircraft and trainers in Bel- 
gium have been lowered by 75 per cent for aircraft 
returning to the airport of take-off and by 50 per cent 
for when they land at other airports. 
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DANISH AIR LINES THE VIKING LINES 





We are here 
to help you... 


Save an hour on the ground and you get an extra hour in the air. 
Our organisation was created for the express purpose of saving that 
time for you. 

When you have any difficulties obtaining spare parts, or better, 
before any difficulty actually occurs - when you find servicing or 
repairs at a standstill for lack of specialized advice - or when you 
have problems of any sort concerning your Douglas aircraft - consult 
the European Division. 

Conveniently located at Haren Airdrome, the European Division 
can help solve your spares, servicing, repair and engineering problems 
in the shortest possible time, through the unprecedented means at 
its disposal : 

- Warranted Douglas Parts* for every Douglas transport type flying in 
Europe, including the new DC-6. 

- Customer Service Technicians — highly trained Douglas experts who will 
when required assist you with your operational and maintenance problems in 
Europe, North Africa and the Middle East. 

Instructors to train your ground staffs in the finer points of Douglas 
servicing methods. 


* Look for the Douglas emblem on these warranted Douglas parts, Order them from us 
for rapid delivery in Europe. 





Don’t hesitate — forestall operational delays by writing for our 
complete list of spares immediately available in Brussels. If your 
needs for our Services are urgent, phone or cable at once to: 


DOUGLAS 


DOUGLAS AIRCRAFT COMPANY, INC., 


EUROPEAN DIVISION 


1470 Chaussée de Haecht, Aérodrome de Haren, Brussels, Belgium 


CABLES DOUGLASAIR-BRUXELLES 
PHONE: 16.06.45 














- Paris 


- 4, rue GALILEE 


MANCHESTER 
GLASGOW 


AMSTERDAM 
BELFAST 


BRUSSELS 
LONDON 
LIVERPOOL 
SHANNON 
DUBLIN 


Fast frequent services 


Direct service to Shannon from London, 
Paris and Dublin for Transatlantic connec- 


See any travel agent for information and 


bookings 
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SOCIETE NATIONALE D’ETUDE ET DE CONSTRUCTION DE MOTEURS D’AVIATION 
150, Bd HAUSSMANN - Paris Ville - Téléphone : CARNOT 33-94 - Adr. télégr. MOTAVIA - Paris 


Bureau de vente en France pour I'étranger : 
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Percival Aircraft Co. Ltd., 


5, rue du Marché 


The De Havilland Aircraft Co. Ltd., 
Dowty Equipment Ltd., 
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Purchase and Sale of Aviation 
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“IATA AIR GUIDE”’ 
= The First Official International Airline Timetable — 


In January, 1948, INTERAVIA of Geneva and CHAIX of Paris will jointly publish the “7A 7A AJR GUIDE”, 

the first official international airline timetable. The Guide will be published on behalf of IATA, the Inter- 

national Air Transport Association, which embraces all the world’s major airline companies. 

The JATA AIR GUIDE will appear eight times yearly, i. e., at intervals of approximately six weeks. It will 

contain complete information on all airlines within Europe, those to and from Europe, as well as those 
touching Europe. 


INTERAVIA S.A. 


Geneva 11, will be glad to furn'sh any information regarding the sale of or advertising in the new IATA AIR GUIDE. 






€ssoO IS GOING EVERYWHERE NOW! 











Along the airways of the world, men are now taxying up to a familiar sign, the ESSO oval, 
for aviation petroleum products of the highest quality. Great four-engined airliners or small 


private planes rely on Esso for superb performance just as motorists do with their automobiles. 


Their Esso 


Today’s marketers of Esso products first served aircraft over four decades ago. 
Aviation Products today are famed in the U. S., and now are being sold throughout the world. 


For quality, fine performance and reliability—pilots as well as motorists look to Esso... 


all around the world. 


AVIATION PRODUCTS 














